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Superlative hi-fi cioesn t come cheaply. 

The ultimate runs into four figures or even more. This Sony 
rig doesn't. Yet only the perfectionist would ask for better 
than this and even he mightn't tell the difference. 

Ask to hear, in combination. Sony's TA-1055 amplifier 
(23w/RMS per chi.), PS-5520 belt-drive turntable, the 
3-speaker SS-7200 enclosures and the TC-134SD Dolby* 
tape deck. They're Sony's answer to the quest for 
magnificent hi-fidelity at a three figure price. 

‘Dolby is a trademark of Dolby Laboratories Inc. 
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Using two modern ICs, this easy-to-buitd 
AM tuner offers the high performance of 
synchrodyne circuits without their 
problems. The first of two articles describing 
it starts on page 46. 


In Tomales Bay, California, a group of ex- 
drug addicts and alcoholics have set up an 
alternative community to help others find 
health and happiness. Electronics is playing 
a key role in the project, as our feature story 
starting p.16 explains. 


Is electronic ignition really worthwhile as far 
as the average motorist is concerned? Our 
article starting on p.51 discusses the pro's 
and con's, to help you decide. Other 
features for motorists start on pages 32 and 
36. 
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IPotcHires 
ncit pot luKk 

Remember when choosing a potcore 
meant selecting from upwards of 2,000 cores? 
Duplication abounded. There were delays 
in delivery. Remember? 

Now ELCOMA change all that. 

By analysing customer preferences, we’ve 
been able to rationalise our entire 
potcore range. 

Now we have 308 different types of potcores. 
We’ve called them the Philips “P” Series. 
They’re all listed in a handy ready 
reference for easy selection. ^ 

We’ve also a preferred range*covering the 
series P18 and P26 supplied with AL factors 
(all with corresponding fie values) and made 
here in Australia at our Hendon plant. 

Get the booklet that details the entire 
ELCOMA range. It’s yours free 
when you write to: 

ELCOMA, P.O. Box 50, 

LANE COVE, N.S.W. 2066 

* Pack quantities in sets of 10 pairs or 20 halves. 

PREFERRED RANGE 



P18/11 POTCORES-PRE-ADJUSTED PAIRS 


Catalogue 

Grade 

AL 

Factor 

Correa- 

Tolerance on 

Adjustor 

Adjustor 

Colour 

Number 

of 

ponding 

Inductance 

Type 

4322.022 

Ferroxcube 

A e Value 

% 

4322.021 

25040 

3B7 

100 

47.5 

±1 

30770 

Red 

25050 

3B7 

160 

76 


30960 

Yellow 

25060 

3B7 

250 

119 

±1.5 

30970 

White 

25070 

3B7 

315 

149 

±2 

30730 

Brown 

25230 

3H1 

63 

30 

±1 

30760 

Green 

25250 

3H1 

160 

76 

±1 

30960 

Yellow 

25260 

3H1 

250 

119 

±1.5 

30970 

White 

25270 

3H1 

315 

149 

±2 

30730 

Brown 

25280 

3H1 

400 

190 

±2 

31080 

Grey 

25300 

3H1 

630 

298 

±3 

31080 

Grey 

04000 

3B7 

3673 

1750 

±25 

— 


04200 

3H1 

3673 

1750 

±25 

— 

— 

SEPARATE POTCORE HALVES 

4322 020 21500 

3B7 

>2770 

>1310 

_ 

_ 

_ 

4322 020 21510 

3H1 

>2770 

>1310 

— 

— 

— 


P26/16 POTCORES- 

PRE-ADJUSTED PAIRS 


Catalogue 

Grade 

AL 

Factor 

Corres¬ 

Tolerance on 

Adjustor 

Adjustor 

Colour 

Number 

4322.022 

of 

Ferroxcube 

ponding 
A e Value 

Inductance 

% 

Type 

4322.021 

•29080 

3B7 

400 

127 

±2 

30810 

Brown 

•29260 

3H1 

250 

79.5 

±1 

30980 

White 

•29270 

3H1 

315 

100.2 

±1.5 

30980 

White 

•29280 

3H1 

400 

127 

±2 

30810 

Brown 

•29300 

3H1 

630 

200 

±3 

30810 

Brown 

•29310 

3H1 

1000 

318 

±3 

31090 

Grey 

08000 

3B7 

6009.3 

1910 

±25 

— 

— 

08200 

3K1 

6009.3 

1910 

±25 

— 

— 



SEPARATE POTCORE HALVES 

L 

» N2 AL (10-’ H) 

4322 020 22000 

3B7 

>4504.3 

>1430 

_ 

— 

_ 

4322 020 22010 

3H1 

>4504.3 

>1430 

— 

— 

— 
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Unpalatable facts about components . . . 

When we are planning our constructional projects, considerable time and effort is 
spent in making as sure as possible that the parts used will be readily available. At the 
initial design stage, great care is taken to use only parts which are likely to remain 
stock items. Then, where there seems to be any doubt regarding the continued supply 
of a vital part, its availability is again verified before we go ahead and publish. 

Unfortunately component supply problems still occur from time to time, despite 
our precautions. And when they do occur, we understandably get letters and 
telephone calls from readers anxious to complete their projects. We also get unhappy 
calls from kitset and component supply firms, who tend to share with us the dubious 
honour of being blamed w^n parts are not available as planned. 

To be honest, I believe that some of the component suppliers and self-proclaimed 
“wholesalers” are themselves responsible for a certain proportion of the part supply 
problems experienced by our readers. 

Although supposedly in business to serve as an interface between manufacturers 
and the end user, by buying in bulk from the former and selling in small quantities to 
the latter, some of these firms do not keep stocks sufficient to carry out this function 
properly. As a result they often seek to buy parts from the manufacturers in very 
small quantities, at times virtually the same ”one-off” quantities used by the home 
constructor — yet they expect to obtain them at “wholesale” rates. 

When the manufacturers quite naturally baulk at this practice and want to charge 
at one-off rates, the same suppliers are not averse to telling the would-be constructor 
that the parts we have specific are “not made,” or “not available.” 

This is not to say that importers and both local and overseas manufacturers are 
not responsible for many of the supply problems. There is no doubt that they are; but 
it is important to put &ings in perspective. 

The fact is that for some months now there has been developing a world-wide 
shortage of electronic components. Even such humble components as quarter-watt 
resistors and other passive components are in very short supply, apparently due to 
the growing boom in production of colour TV receivers in Europe and the USA. 
Most of the larger compjonent makers throughout the world have been caught short in 
the wake of the recent industry recession; some are reported to be quoting times as 
long as 60 weeks before current orders are likely to be delivered! 

In a nutshell, what this means for the Australian electronics industry is this: as a 
relatively small market by world standards, we are well down the priority queue. And 
the Australian home constructor will be near the end of the queue for those com¬ 
ponents which do reach the country, so that the supply situation is likely to get 
somewhat worse before it hopefully starts to get better. 

^Jamieson Rowe 
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Noise. 


Noise Distribution With Cr02 Tape 

If you’re sophisticated ^ 
enough to be reading -a 
this magazine, you’re 
probably familiar with 
the two main 
characteristics of ^ 

cassette decks: hiss and 
nonlinear frequency ^ 

response. 

Which should make 
you thoroughly 
unfamiliar with the 
performance capabilities of our new HK-1000. As the 
charts indicate, it behaves more like reel-to-reel than a 
cassette deck: 

Signal-to-noise(unweighted) is — 58 dB with Dolby and 
—70 dB in the audible hiss level above 4,000 Hz. The 
frequency response curve is essentially flat from less than 30 
to beyond 15kHz,±:1.5dB, withCr02 tape. (This curve is 
due largely to the way we drive our heads. Instead of the 
conventional constant voltage drive to the head, the 
HK-1000 is designed for constant current drive. Many 
studio model reel-to-reel decks are designed the same way.) 

Because of a new low in noise and a new wide in 
frequency, the HK-ICKX) brings you a new clarity in music. 

Ours is the first cassette deck designed for 
maximum phase linearity. Square wave 
response is better than every other 
cassette deck and even some 
expensive reel-to-reel decks. And 
the better the square waves, the 
cleaner and more transparent the 
music. 

Discriminating audiophiles will 
also appreciate the wide selection of 
controls to take control of. There are two 
“peak-reading” VU meters; automatic 
shut-off in airtransport modes; separate 
controls for recording playback and microphone 
levels; a “memory” rewind feature that lets you key 
a selection to the exact start location; a Etolby test 
oscillator; both record and Dolby playback calibration 
adjustments on the top panel; and so on. 

The HK-IOOO is also designed so you can use it often 


Typical Frequency Respond Wit h Cr02 T ap e 

without endangering it. 
Plug-in printed circuit 
boards are used for 
simplicity and reliability 
of operation. Heads are 
easy to reach and dean. 
And the transport is 
the most reliable weVe 
ever tested; it even 

HH • closes with the sort of 

IVlllQlCa reassuring “thunk”you 

normally hear only by 

dosing the doors of expensive hand-built cars. 

For complete details and specs, write 

I So/e Australian Distributors St importers, 

_ JERVIS AUSTRALIA PTY. LTD. 

■I P.O. Box 6, BROOKVALE. 939-2922. 


FREQUENCY N HEfrrZ 


harman/kardon 

the music company 
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Manufacturers of: 

Electrical/ Electronic equipment, 
sound components and lighting 
control equipment. 

transformers 

These transformers comply with requirements of Australian Standard C126, where 
applicable, with respect to insulation and winding construction. 

If forming part of a prescribed item, to be submitted to an Electricity Authority, it 
is essential to ensure proper earthing facilities, adequate ventilation and 
segregation of primary and secondary leads. 

The type numbers are designed to indicate the rating data eg Type TS12/ 30VA is a 
12 Volt transformer rated 30VA. 

All the transformers in this range are suitable for connecting to a 240 Volts, 50Hz 
single phase supply and are provided with a terminal block for a simple, "Screw 
Driver" method of connecting. 


SECONDARY 

VOLTS 

TYPE NO. 

V.A. 

AMPS 

12 

• TS12/30VA 

30 

2.5 

12 

TS12/60VA 

60 

5.0 

24 

TS24 / 30VA 

30 

1.25 

24 

TS24 / 60VA 

60 

2.5 

24 

TS24/ 125VA 

125 

5.2 

24 

TS24 / 200VA 

200 

8.33 

32 

TS32 / 30VA 

30 

.94 

32 

TS32 / 60VA 

60 

1.88 

32 

TS32 / 125VA 

125 

3.9 

32 

TS32 / 200VA 

200 

6.25 

115 

TS115/ 30VA 

30 

.26 

115 

TS115/60VA 

60 

.52 

115 

TS115/125VA 

125 

1.09 

115 

TS115/200VA 

200 

1.74 

115 

TS115/300VA 

300 

2.61 


Ferguson products are available from electrical and 
radio wholesalers and HEAD OFFICE 331 High St 
Chatswood. Phone: 40 0261. 


AGENTS 


TAS 

Associated 
Agencies Pty Ltd 
25 Barrack St 
Hobart. 7000. 
Phone; 2 1843 


OLD 

Keith Perty & Co 
Pty Ltd 

Waterloo St. 
Newstead, 4006. 
Phone: 51 5461 


WA 

H. J. McQuillan 
Pty Ltd 

107 Wellington St. 
West Perth, 6005. 
Phone: 21 4821 


SA 

K. Farmer Sales 
Pty Ltd 

49a Whitmore Sq 
Adelaide, 5000. 
Phone: 51 4488-9 


VIC 

Ferguson 
Transformers 
Pty Ltd 

181-183 Hawke St. 
West Melbourne 



COLOUR 

TELEVISION 

TECHNICIANS! 


If this advertisement takes you 
by surprise—you’d better start 
learning about colour now! 


Within just 2 years black and white TV will be super¬ 
seded! With cotour will come a huge demand for 
new sets and new people. You can get the basic 
training to get into the industry or if you are in it you 
must get colour tuition now! As an engineer, tech¬ 
nician, serviceman—there’s a whole new profitable 
career for you—if you start learning now! Get expert 
tuition at home, in your own time, with an ICS 
course. (ICS also have courses in Basic and Advan¬ 
ced radio electronics.) But you must start now. 
Send the coupon today. 





POST THIS COUPON TODAY! 




INTERNATIONAL CORRESPONDENCE SCHOOLS. 

Dept 215,400 Pacific H’way, Cromrs Nest, N.S.W. 2065. 

Please send me your free brochure on Television, 
Radio and Electronics. 


I 

I 


Mr./Mrs./Miss. 


Age_ 


-Address- 


I 


I 


Occupation. 


.Postcode- 


LB3.3013 
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FET fact finding 


HowtouseFETs? 

Where to use FETs? 

Everything you’ve ever wanted to know about 
Field Effect Transistors is wrapped up in 
this 136 page illustrated application book. 

You’ll find all the facts on FETs here. 


Suggested Retail Price: $3.45 
Available from 

• Angus & Robertson Bookstores 

• Leading Booksellers 

• Distributors of Miniwatt components 



ELCOMA 


ELECTRONIC COMPONENTS AND MATERIALS 


Sydney, Melbourne, Brisbane, Adelaide. Perth 


38.2248 
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Australians large^ 
manuliacturer of FieM 
EffectTransistors 

■ ^ Field Effect Transistors are com 
into their own. We are so confident 
of their future that we now manufacture - 

22 different types of 
Field Effect Itansistors 

in our Hendon factory in South Australia. 


BFW 10 

BSV 78 

2N3823 

2N4391 

2N4856 

BFW11 

BSV 79 

2N3966 

2N4392 

2N4857 

BFW 12 

BSV 80 

2N4091 

2N4393 

2N4858 

BFW 13 


2N4C)92 


2N4869 

BFW 61 


2N4093 


2N4860 





2KI4861 


IN ADDITION, OUR COMPLETE RANGE INCLUDES: 
N-CHANNEL JUNCTION FETs , DUAL-FETs, MOS-FETs 
AND DUAL-GATE FETs FOR LINEAR, CHOPPER AND 
SWITCHING APPLICATIONS. 

For further particulars 
Contact; 

ELCOMA 

ELECTRONIC COMPONENTS AND MATERIALS 
Sydney. Melbourne, Brisbane, Adelaide, Perth 


38.2298 
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Featuring^^the Broadway .201 SEAS speaker systems, the Rota amplifier (12 watts RMS per 
channel), the high quality Garrard Player with magnetic cartridge, base and cover, and you have 
unbeatable value at the list price of $313.00; let alone at the special Instrol price of.$229.00. 


NAME 


ADDRESS 


Postcode: 


Featuring the Rotel 310 amplifier (15 watts RMS per channel), the now famous Magnavox 8-30 
Speaker Systems, the Garrard SP-25 Player, base and cover, and the smooth response of the 
ADC magnetic cartridge. This is value plus at. $299.00. 
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Matures ]BL Lancer speakers at $299.00 j?a» and a LUX 708 professional,SO watt 


arr^lifier at $228.00, thus totalling $826.00. Instrol now have reduced this to $799.00 tnc|pding 
FREE OF CHARGE the JH belt-drive turntable, featuring the Sansui tone-arm ADC 220XE, 
acoustically sprung base and hinged cover. Special System Offer. $799.00, 










_ ;i;"' ', 


^ ^SPECIAL BONUS OFFER ! 
■ OOUBLE WARRANTY 


These systems will be sent FREIGHT FREE by passenger rail to any city 
or town in N.S.W., Victoria, Queensland or South Australia. 


Every system is not only covered by the manufacturers warranty but also 
by InstroFs own full guarantee. 

ana YORK ST SYDIMEY 

between King Gk Market; St;s.] SS 4SS8 

vlever before have the omnidirectional Sonab VI speakers been available in a quality system 
at such an attractive price. They are backed by a 5 year warranty and come in the largest range 
of colours of any speakers in the world. The Rotel 310 amplifier, JH belt-drive turntable 
combination and ADC magnetic cartridge complete this system. All for only ... $419.00. 

. . . 














Smaller plated-wire memory developed by GE 


A new wire-electroplating technique 
developed at the GE Research and 
Development Centre in Schenectady, New 
York has made possible the fabrication of 
plated-wire memory arrays four times 
smaller than previously. At the same time 
the arrays pack four times as much in¬ 
formation as previous memories, and 
require only half the drive energy. 

The new electroplating technique is a 
fully automated and continuous process, 
involving cleaning, copper plating, coating 
with an ultra-thin magnetic him, annealing, 
testing and cutting to length. It was 
developed over a six-year period by a team 
of scientists and engineers including 
Richard O. McCary, William D. Barber, 
and Dr Fred E. Luborsky (left to right in the 
picture). 

According to Dr Luborsky, tungsten was 
selected as the substrate for the smaller 
diameter wire memory because of the need 
for a stiffer wire. GE has had long ex¬ 
perience with tungsten, stretching back 
over 65 years when they produced the first 
ductile tungsten for incadescent lamps. 
Diameter of the wire used in the new GE 
memory arrays is 2.5 thousands of an inch, 
half that of the.copper wire presently used. 

During assembly of the plated wire 
memory arrays at GE’s Aerospace Elec¬ 
tronic Systems Department, the plated wire 


is threaded through plastic tunnels to form 
arrays with 3000 wire intersections or 
memory sites per square inch. Sense line 
spacing is 10 mils, with word straps at 30 mil 
centres. 

Currently being built are 8k x 25-bit 
memory arrays, which measure 9 x 6.5 x 


0.75 inches and weigh four pounds. 
Operating power is only six watts, while 
minimum expected life ranges from 10 to 20 
years. 

Immediate use for the smaller memory 
arrays is in supersonic aircraft and space 
probes. 


NEWS HIGHLIGHTS 


Astronauts' blood analyser has civilian uses 


A miniaturised medical diagnostic 
system originally planned for use aboard 
manned space stations and now undergoing 
extensive tests at the L. B. Johnson Space 
Ontre in Houston, Texas may find its way 
into everyday clinical use with pe^atric 
and geriatric patients. 

The system is a prototype of a miniature 
fast analytical clinical laboratory system 
developed by the Atomic Energy Commis¬ 
sion, Oak Ridge National Laboratory (AEC- 
ORNL) for NASA. It provides fast, 
automated blood analyses by using one- 
fiftieth the amount of blood required by 
existing analyzers. At the conclusion of lab 
tests currently under way at JSC, the AEC- 
ORNL developed analyser will be used in 
clinical situations. 

The analyser was developed to meet 
NASA’s requirements for a small light¬ 
weight, biochemical analytical system 
capable of performing 12 different studies 
on astronaut blood samples, rapidly and 
with the minimum amount of supervision. 
Studies which were begun two years ago by 
the AEC indicated that a miniature 
analyser utilising a modified existing 
system could be developed to meet NASA’s 


space station requirements. 

Available automatic analysers have been 
limited to single point biochemical assays 
on a number of individual blood samples. 
The space agency required numerous and 
rapid chemical analyses on the blood 
sample for a single crew member. The, 
resultant AEC-ORNL studies not only in¬ 
dicated development of such a system was 
feasible, but that it would also be useful in 
ground based laboratories, especially small 
clinical laboratories, emergency 
laboratories, pediatric laboratories, mobile 
laboratories, and other special situations. 

Dr Elliott Harris, Chief of the Environ¬ 
mental Health Branch of JSC’s Life 
Sciences Directorate, described the AEC 
prototype as a true space-age spinoff. 
“Initially,” Dr Harris explains, “the 
miniature analyser is lightweight (only 30 
pounds) occupies just three square f^t (no 
more than a desk top), and is close to being 
totally automated.” 

One of its benefits, Dr Harris said, is the 
small amount of blood required (1 / lOth of a 
cc) to complete the 12 simultaneous 
analyses for which existing analysers 


require as much as 5 cc’s and perform 
single analyses. 

The present complete AEC system 
consists of the miniaturised analyser, 
several rotors, a portable data printer, an 
automated sample and reagent loader, and 
rotor washing station. In addition, the 
system has the capability of on-line com¬ 
puter application. 

Dr Harris said the analyser is currently 
being validated in the Centre’s environ¬ 
mental health program, where early tests 
are promising. He said it is expected this 
new system will be verified and subse¬ 
quently used in clinical situations. 

The space age analyser could provide a 
pediatrician with the capability of perform¬ 
ing rapid analyses of an infant through the 
use of only a drop of blood, as compared to a 
thimble full required by available 
analysers. The doctor could perform the 
tests right in his office and have the results 
within minutes. 

’Die same holds true for geriatric 
patients, emergency room patients, victims 
of accidents, where rapid multiple 
diagnoses with minimum blood samples are 
vital. 
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Colour TV & the tariff inquiry 


During the first week of May, the 
Tariff Board held hearings in Sydney 
and Melbourne as part of its current 
inquiry into tariff protection for the 
electronics industry. Two Tariff Board 
members presided at the hearings, Mr 
C. W. Conron and Mr D. L. McBride, the 
former acting as chairman. 

Representatives of local manufac¬ 
turers, importers, industry 
organisations, consumer groups, the 
ABC and the ABCB spoke at the 
hearings. As might be expected, there 
was considerable divergence in 
viewpoints, with local manufacturers 
pressing for increased protection, and 
importers, broadcasters and consumers 
pressing for reduced tariffs and lower 
prices. 

The case for increased protection 
seemed to rest largely on statistics 
concerning the relatively low cost of 
colour TV set manufacture in Asian 
countries such as Taiwan, together with 
the claim that unless local industry is 
given increased protection, it will fade 
away. 

That for reduced tariffs was made in 
terms of the need for attractive low 
pricing of colour TV sets in order to 


promote audience growth and hence 
allow broadcasters to recoup their heavy 
expenditure in re-equipping for colour. 

General agreement between ob¬ 
servers at the hearings was that the 
manufacturers presented their case for 
increased protection rather naively, and 
appeared to be unaware of both recent 
changes in political climate and 
heightened public awareness concerning 
the economic realities of tariff protec¬ 
tion. On the other hand the case for 
reduced protection was forcefully and 
realistically presented, a notable 
spokesman being Mr P. W. Jacoby of 
Jacoby Kempthorne. 

Many searching questions were asked 
by the Tariff Board members during the 
hearings, and it was obvious to all that 
the board has a firm grasp of the basic 
realities of the situation. In view of this it 
seems unlikely that the board will come 
out in favour of the increased tariffs 
levels asked for; a reduction from 
present levels may well be favoured. 

The Tariff Board is due to present its 
recommendations to the Government 
before September 30. 

— Jamieson Rowe 


Meanwhile, at the Sony ranch . . . 


Mr Andrew Grim wade, Chairman of 
the Kempthorne Group, announced 
recently that tentative agreement had 
been reached with the Sony Corporation 
of Japan for a joint venture company in 
Australia. Chairman of the new com¬ 
pany is to be Mr Phillip Jacoby, at 
present Chairman of Jacoby Kemp¬ 
thorne, while the two other directors of 
the company will be nominated by Sony 
and the Kempthorne Mistral Group 
respectively. 

Projected date for the company to 
commence operation is January 1, 1974. 
Operation will be in all states, and the 
company will use the staff and facilities 
currently used for sales and servicing of 
Sony products by Jacoby Kempthorne. 

Initial aim of the company will be to 


market Sony colour TV receivers on the 
Australian market for a retail price 
below $500. The receivers will use the 
Sony Trinitron colour tube, with its 
improved brightness and simplified 
circuit requirements. As Sony has 
recently come to a patent licensing 
agreement with Telefunken, it is likely 
that the receivers will use the standard 
delay-line PAL decoding system. 

Big question is whether the receivers 
will be fully imported, imported in 
“knock-down” form for local assembly, 
or built locally. No doubt the answer to 
this will only emerge after the Tariff 
Board releases the report of its enquiry. 
But in any case, the new Sony- 
Kempthorn company is likely to have 
considerable effect on the local colour 
TV industry. 


Marconi TV for Brazil's Metro 


A £>2 million export order from South 
America has been won by the Electro- 
Optical Systems Division of Marconi-Elliott 
Avionic Systems Limited, a GEC-Marconi 
Electronics company. The contract is for 
the television and video signal transmission 
system in the new Sao Paulo Metro, which is 
among the most ambitious transport 
schemes undertaken in the world. It will 
provide the visual link which is essential to 
the smooth running of an automated train 
control system, under any situation. 

Although this is Brazil’s first Metro it is 
being built in record time to cope with the 
population explosion making Sao Paulo the 
fastest growing city in the world. The first 
phase is scheduled to go into service next 
year. It is to be co-ordinated and ultimately 
operated by the Companhia Do 


Metropolitana De Sao Paulo Metro. TTie 
television system will monitor all 
passsenger areas, including platforms, in 
the Metro, and will provide the only visual 
link in the comprehensive and flexible 
automated train control system being 
supplied by Westinghouse Electric Cor¬ 
poration. 

The first phase of the scheme is a 
North-South line with 20 stations running 
from the suburbs through the business 
centre of the city. Future projections are for 
radial lines running from the centre out to 
other suburbs. Overall control of the trains 
will be from a Central Control Headquar¬ 
ters where the system controllers and 
computers will be located. 

Marconi-Elliott Avionics were selected 
from international competition as sub- 


CSIRO develops 
new landing system 

A new microwave landing system for 
airports has been developed by scientists at 
the CSIRO, working in conjunction with the 
Department of Civil Aviation. The system is 
based on an original Australian idea, and 
uses electronically scanned antenna arrays 
to permit curved flight paths and a variety 
of approach angles. It thus provides con¬ 
siderable improvement over the existing 
VHF instrument landing aid systems in use, 
which allow only for virtually fixed azimuth 
and approach angle. 

The new system is claimed to have the 
potential for greatly increasing airport 
utilisation, and for implementing improved 
noise abatement procedures. Known as 
“InterScan,” it is to be submitted to the 
International Civil Aviation Organisation 
(ICAO) for consideration as the new system 
to be adopted for world-wide use. Various 
other systems are also being submitted, but 
CSIRO. and DCA are confident that the 
InterScan system stands a good chance of 
being selected. 

At present the research for InterScan is 
entering its second stage, which will involve 
fabrication, installation and testing of a 
complete system under operational condi¬ 
tions. 

The system uses four electronically- 
scanned aerial arrays to cope with each 
runway — two concerned with azimuth, and 
two with approach angle. These can be 
supplemented and switched for bi¬ 
directional operation. 

Japan-China cable 

The Japanese Ministry of Posts and 
Telecommunications and the General 
Telecommunications Administration of 
China have agreed in principle to joint 
laying of an undersea communications 
cable between the two countries. The cable 
is planned to run from Shanghai to a 
Japanese site yet to be decided upon; it is 
planned for laying before mid-1976. 

Untif Japan’s Prime Minister Mr Tanaka 
visited Peking, the only communications 
link between the two countries was by short¬ 
wave radio. A communications satellite link 
was set up for the visit, however, and this 
has also been in operation since then. It is 
anticipated that now formal diplomatic ties 
have been established, there will be suf¬ 
ficient expansion in communications be¬ 
tween the countries to justify the cost of an 
undersea cable. 


contractor to Westinghouse Electric for the 
complete television system, which includes 
the extensive video transmission system 
needed to carry pictures from the many 
cameras to the various control points. The 
importance of the complete television 
system is reflected in the high standards of 
reliability called for by the Metro’s 
engineers. 

The system which the Electro-Optical 
Systems Division is to supply will include 
television cameras strategically placed on 
each station on the 21 kilometre line. These 
will relay information to the Central Con¬ 
trol, to local station control points, and even 
to the drivers of the trains. 


ELECTRONICS Australia, June, 1973 


11 














waive the hi^h cost 
factor... 


the new *199* 

HP function ^nerator 
forms most vmves you 
want, and more 

With specifications which exceed those 
of many more highly priced units, the 
new HP 3311A Function Generator ' 
represents a significant step forward in 
the field of low cost electronic 
instrumentation. 

The exceptionally low cost of the 
HP 3311A is made possible by new 
highly automated production techniques 
which together, with extensive testing 
during assembly, account for the 3311 A’s 
extreme reliability and accurate 
performance under all conditions. 

HP 3311 A Features: Seven decades of 
frequency 0.1 Hz — 1 MHz square wave, 
sine wave and triangle wave. DC offset. 

10V P-P across 600 Ohms. 30 db amplitude 
control. 

Bonus Features: Pulse output (TTL 
Compatible). External frequency control 
(for sweeping and FM). For full details and 
specifications of the HP 3311 A, contact 
Hewlett-Packard. 

*DUTY FREE PRICE $199 
DUTY PAID PRICE $269 


HEWLETT M PACKARD 


Sales, service and support in 172 centres in 65 countries. 

Australia •22-26 Weir Street, Glen Iris 3146, Victoria. Telephone: 20 1371. 
Other offices: Adelaide. Brisbane, Canberra, Perth and Sydney. Also 
Auckland and Wellington, New Zealand. 


90326B/30047 
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NEWS HIGHLIGHTS 


Expanded microwave cafibration 


Scientists at the Division of Applied 
Physics in the CSIRO*s National Standards 
Laboratory in Sydney have added further 
unique capabilities to the Division’s already 
extensive microwave calibration facilities. 
Mr P. I. Somlo, Dr D. L. Hollway and Mr I. 
G. Morgan have developed a technique of 
absolute calibration of periodic microwave 
phase shifters without using a standard 
phase shifter for comparison. 

The technique uses a microwave 
''plumbing” setup which can be readily 
modified from Mr Somlo’s • locating 
reflectometer. A digital computer is used to 
provide the data reduction necessary. The 
technique involves connection of the phase 
shifter under test into the microwave 
system in series with a highly reproducible 
phase-shift step. 

The phase-shift step is provided by means 
of a dielectric flap which may be inserted 
into a section of waveguide to a precise 
depth. The exact phase shift step produced 
by the flap is initially unknown; however its 
function is to provide a constant step, so 
that a series of "with” and “without” 
readings may be taken around the dial of 
the phase shifter under test. Computer 
analysis of the difference readings then 
allows the correction curve of the phase 
shifter to be calculated. 

Development of the phase shifter 
calibration technique adds significantly to 
the prestige of the Division, which is 
already very highly ranked in the field of 
microwave calibration. The NSL is still the 
only microwave calibration facility in the 
world to offer the locating reflectometer, 
developed by Mr P. I. Somlo in 1969. This 
instrument uses a continuous frequency 
sweep from 8.2 to 12.4GHz to analyse the 
reflection of energy in a waveguide or aerial 
system, which after analog processing 
allows the magnitude and position of each 


Mr P, Somlo with the calibration setup. 

reflection to 1^ displayed to accurate scale 
on a measuring oscilloscope. Accuracy of 
positional location of reflections is about 
O.lcm, and in contrast with time-domain 
reflectometer methods the technique'^s no 
inherent upper frequency limitation. 

An important function of the microwave 
calibration facility at NSL is to calibrate 
power density meters and leakage monitors 
used for microwave oven checking by 
authorities such as Sydney County Council 
and the NSW Department of Health. 

"Scrambler” for 
private phones 

The risk of confidential information being 
accidentally overheard during telephone 
conversations has caused business 
executives to resort to slower and less 
convenient forms of communication offer¬ 
ing more security. Now, a new electronic 
scrambler device from EMI overcomes this 
problem by providing enhanced security for 
telephone calls. 

Introduced by EMI Sound & Vision Equip¬ 
ment Ltd, Hayes, Middlesex, the equipment 
is known as the EMI “Privateer* and is 
designed for use with both public and 
private telephone networks. 

Privateer is suitable for wide application 
in business, commercial and industrial 
organisations and can be applied to both 
internal and external telephone calls. It 
incorporates a compact electronics unit 
containing signal processing circuits with a 
separate telephone incorporating an 
audible buzzer. 

Once a telephone call has been set-up in 
the conventional manner the EMI Privateer 


News from India 

India’s first electronics export processing 
zone is now under way at the international 
airport in Santa Cruz, Bombay, and is ex¬ 
pected to become operative by the middle of 
1974. The first products will roll off the 
assembly lines within the zone between 
June and September 1974, according to 
present plans. The various units within the 
zone will manufacture both entertainment 
and professional electronic equipment. The 
Electronics Department of the Government 
of India is now drawing up a list of products 
to be licensed. 

About 300 applications have been received 
from manufacturers for putting up units. 
Preference is to be given to manufacture of 
items where the net value of foreign ex¬ 
change added would be higher or where the 
technology involved would be more 
sophisticated. The zone is expected to 
generate electronics exports of 50 million 
US dollars annually when full production is 
reached in four years. Manufacturers 
setting up units in the 100-acre zone will be 
eligible for various concessions, such as 
licences for raw material imports, duty-free 
exports, blanket foreign exchange, freedom 
from corporate taxation, etc. Manufac¬ 
turers bringing their own foreign capital 
will be given facility to repatriate profits in 
the form of dividends without the usual 
restrictions. 

Goods produced within the zone will be 
only for export and any items falling short 
of export specifications are to be literally 
dumped into the sea. Even rejected items 
are not to be allowed to be sold in the 
domestic tariff areas. The project will 
ultimately employ about 20,000 people. 

In New Delhi, Hindustan C<xiductors 
Limited of Bombay has joined hands with 
Fairchild International to set up an export- 
orientated plant at Nadiad in Gujarat State, 
for manufacture of large-scale integrated 
circuits required for minicomputers. 
Fairchild will give the necessary 
technology to the Indian company, which 
will manufacture one million integrated 
circuits for export to Fairchild. The market 
in India for this will not exceed 10,000 units 
per annum. Actual manufacture is to begin 
by October 1973 and full production will be 
reached by the end of 1976. 

The Indian firm, whose investment now is 
20 million Rup^s, will invest another 10 
million. Assuming the export price of each 
circuit set at 100 US dollars, exports will be 
worth 100 million dollars. Hindustan Con¬ 
ductors is currently manufacturing ten 
million transistors for Carters, Hongkong. 
A further order for 7.5 million transistors 
has been received from Fairchild. 

—N. Viswanath. 


telephone is brought into operation simply 
by depressing a separate switch. Sub¬ 
sequent conversation is then electronically 
scrambled as it is transmitted to the 
telephone line and only becomes intelligible 
when it is “translated” by matching equip¬ 
ment at the receiving end. 

Anyone intruding into the conversation 
would hear nothing but a completely 
meaningless jumble of sound. On com¬ 
pletion of the conversation the switch is 
used to revert to normal telephone opera¬ 
tion. Should the Privateer telephone 
receiver be replaced without this re-setting 
operation, a built-in buzzer will sound. 
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NEWS HIGHLIGHTS 


Philips win IMZBC colour contract » 


The contract to equip the New Zealand 
Broadcasting Commission’s Avalon colour 
studio centre, worth considerably in excess 
of $A3,000,t)00, has been awarded to Philips 
in Australia, l^ilips have won this contract 
against world-wide competition. The 
package colour TV system is to be installed 
in a new multi-million dollar studio centre, 
recently completed by the NZBC at Avalon, 
in Wellington. 

Major items of Philips equipment include 
twelve of the newly-developed digital 
control LDK-5 colour cameras, several 
photoconductive telecine systems, and a 
range of multi-track audio recorders. 

In addition Philips will supply to the 
NZBC a comprehensive program automa¬ 
tion system, developed by Central 
Dynamics Ltd of Canada. 


A large proportion of the studio equip¬ 
ment will be manufactured in Australia by 
Philips Vision & Sound. This specialised 
equipment, developed in Australia, will be 
produced at the newly established 80,000 sq 
ft factory complex at Oakleigh South, 
Victoria. 

At present, 300 highly skilled technical 
people are employed at the Oakleigh 
complex, and expansion plans will meet 
requirements anticipated with the advent of 
colour television in Australia. 

Australian designed and manufactured 
equipment for the NZBC contract includes 
audio and communications systems, pulse 
generators, video and audio distribution 
systems, control desks and monitoring 
equipment featuring a new precision colour 
monitor, type LDN-5006. 


Wirephotos by laser 

A new system of receiving half-tone 
pictures sent by facsimile has been 
developed at the Massachusetts Institute of 
Technology, in conjunction with the 
research and development department of 
Associated Press. Developed by Dr William 
F. Schreiber at MIT, the system uses a 
laser beam to expose dry silver paper. The 
dry paper is processed by heat exposure, 
and automatically cut and stacked as 
finished photographic prints. 

The new system will be distributed by 
Associated Press, who have dubbed it the 
“Laserphoto” system. It is claimed to be 
capable of considerably greater resolution 
and linearity than facsimile receivers in 
current use, although full advantage of its 
capabilities will only be achieved with the 
use of matching laser-scan transmitter 
units now nearing completion also. 

The new transmitter unit does not need 
the original photograph to be wrapped 
around a scanning drum. Instead, it is 
merely dropped into a slot and handled 
automatically. 

The Laser^oto equipment is seen as the 
start of a new era in half-tone facsimile 
techniques. Further developments en¬ 
visaged include electronic storage and 
retouching of photos, together with digital 
transmission for faster and more reliable 
operation. 

Computer controlled 
radiotelephones 

Motorola Inc has unveiled a new portable 
radiotelephone system designed to operate 
with the standard telephone networks. 
Called “Dyna Tac,” the system uses 380 
duplexed channels in the 900MHz UHF 
band, with a computer to select channels. 
Motorola claims the system is capable of 
handling up to 100,000 subscribers, and as 
many as 4,000 simultaneous phone con¬ 
versations in a city such as New York. 

The system features a portable phoiie set 
rather like a conventional walkie-talkie 
fitted with a pushbutton keyboard. Weigh¬ 


ing only 28 ounces, it combines both a 1 watt 
UHF transceiver (with a frequency syn¬ 
thesiser for operation on any of the 380 
duplex channels) together with circuitry 
required for system control. The unit makes 
extensive use of complementary MOS in¬ 
tegrated circuits, and operates off a 14.5V 
rechargeable nickel-cadmium battery. A 
single charge is sufficient for 12 three- 
minute calls. 

When a portable unit is activated, a signal 
is sent to the central computer system, 
which then selects that one of the 380 
channels which is least likely to interfere 
with calls already in progress. Both the 
portable unit and the transmitter-receiver 
bases in its vicinity are then automatically 
switched to the selected channel. 

Transmit and receive channels are 25kHz 
wide, and located in separate 9.5MHz-wide 
bands spaced by 40MHz. This allows full 
duplexing. 

Motorola has applied to the FCC for a 
licence to establish an experimental Dyna 
Tac system in New York City. Costing $5 
million, the system could be operational by 
1976. 

Marconi Lincompex 
for Antarctic link 

Lincompex terminal equipment which 
will greatly improve HF radiotelephone 
circuits between Wellington and two out¬ 
lying stations at the Antarctic Scott Base 
and the Chatham Islands has been ordered 
by the New Zealand Post Office from 
Marconi Communications Systems 
Limited, a GEC-Marconi Electronics 
company. Two of the new terminals will be 
installed in the (Hiatham Island . one at the 
Antarctic Base and three at the new central 
exchange building in Wellington. Tbe 
equipment will give improved quality of 
speech and obviate the present delay while 
circuits are switched between transmit and 
receive. This improvement in quality and 
speed of reception is expected to encourage 
more subscribers to use the service. 

Lincompex makes possible a major 
improvement in the performance of FM 
radiotelephony by means of a control 


Laser used to 
treat glaucoma 

Lasers have been used for some time to 
“spot-weld” detached retinas, but now they 
are being used to treat another common eye 
disease: glaucoma. Dr Michael M. Krasnov 
of the Soviet Second Medical Institute has 
developed a way of using a Q-switched ruby 
laser to punch through the blocked in¬ 
traocular fluid passages which occur in the 
disease, rated, as the second leading cause 
of blindness. 

Krasnov uses a ruby laser operating at 
6943 angstroms, Q-switched to deliver 0.2 
joule pulses of 20 ns duration. The pulses are 
directed into the eye at an oblique angle to 
prevent damaging the cornea, using a 
wedge-shaped “goniolens” to interface 
between the curved eyeball surface and the 
external optics. A low power helium-neon 
laser is used for accurate preliminary 
adjustment. 

Some 94 patients have apparently been 
treated so far, the treatment taking only 
about 10 minutes each time. As with 
surgical methods, the treatment must 
generally be repeated at intervals of be¬ 
tween 2 and 8 months. To date only a. few 
patients have failed to respond. 


4-cliannel decoder 
ICs from Sony 

The Sony Corporation of Japan has an¬ 
nounced the development of a family of 
decoder ICs for low cost playback of four- 
channel matrix records. The ICs range 
from a basic decoder to one with full logic 
control of all four output channels, and may 
be switched for decoding of either the “SQ” 
encoded discs favoured by Sony and CBS, or 
the “regular matrix” discs produced by 
other manufacturers. 

In contrast with recent Sony practice of 
using most of its semiconductors for in- 
house production, the new ICs will be of¬ 
fered to other manufacturers. 

The basic decoder design used in the ICs 
uses four sets of six-pole, 90-degree phase 
shift networks, each of which maintains the 
desired phase shift between 20Hz and 
20kHz. 


channel which links the amplitude ex¬ 
pansion required at the receive side with the 
compression applied at the transmit side. 
The controlling signal is FM and is trans¬ 
mitted within a narrow band at the upper 
end of a 3kHz speech channel. The name 
LINCOMPEX is derived from the ex¬ 
pression “LINked COMPressor and Ex¬ 
pander”, and the equipment itself, which 
was originally developed by the British Post 
Office, is now engineered by Marconi’s Line 
Division, who have marketed the system all 
over the world. 

The current order includes the supply of 
privacy and other terminal apparatus to 
provide the best service to New Zealand 
telephone users, and the Lincompex ter¬ 
minals will be shipped before the end of 
June. Similar Marconi Lincompex ter¬ 
minals have been supplied to the Fiji and 
Tonga P & T authorities. 
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DICK SMITH & STAFF - SUPER VALUES 


CIRCUIT BOARDS - pre-Unned 

The "Rolls Royce'' of circuit boards are 
ndw available from Dick Smith — give 
your equipment that professional look — 
all boards are heavy duty and most are 
fully pre-tinned to prevent oxidation 
marks and to make soldering easier^ 


72/ G7 

Guitar Amp. 

1.50 

72/ SA9 

Amplifier 

1.50 

72/ SIO 

Scaler 

1.60 

72/ 10 

1C Probe 

.95 

72/ Sll 


1.50 

72/ SAIO 


1.90 

ET025 

Super Stereo 

1.90 

ET026 

Tape Slide Sync. 

1.50 

ET029 

Tuner 

1.45 


IC Power Supply 

2.50 

ET033 

Int. audio system 

2.60 

ET034 

Int. audio system 

260 

ETin 

Power Supply 

1.50 

ET1413 

TOOW AMP 

2.20 


LIGHT EMiniNG DIODE 

Miniature M50 Red — the same price as 
miniature filiament bulbs — at this price 
wire them into logic circuits as statds 
indicators, build low cost counters or use 
them as panel lights. 


75c each or 10 for $6.50' 


PLESSEY 3 -»• 3 AMPLIFIER KIT. 

As reviewed in the March Issue of 
Electronics Australia this high quality 
low cost amplifier has proved Itself 
extremely popular. Our demonstration 
model (built by staff member, jan 
Snrith, aged 16) was sold to one en¬ 
thusiastic customer and since then we 
have lust not been able to keep a unit in 
stock for demonstration purposes. 
Remember: This kit Is fully covered by 
our satisfattlon guarantee — as long as 
It has not been removed from Its display 
pack It can be returned within 14 days 
for full credit. 

Plessey 3 + 3 amp kit — $27.50 incl. P & 
P. 

Pully Built & tested — $32.50 Incl. P + P 
Transformer to suit — $4.75 plus 50c P 
f P. 



MOLEX I.C. SOCKET PINS 

With these you can build economical I.C. 
sockets (approx 1 3 price) by simply 
cutting off the number of connections 
required (I.e. two strips of seven for 14 
pin socket) and soldering on to P.C. 
Board. 

50 Pins $1.00. ___ 

P«,P 20c 


SPECIAL PARTS FOR RECENT 
ELECTRONICS AUSTRALIA 
PROJECTS 

Shortwave Converter 

73 3c Board (pre-tlnped) $1.00 P&P 20c 

RCS 221 coll $1.90 P&P 20c 

Regulated power supply 

PF 3597 transformer $5.50 P&P 50c 

Phase lock loop recpiver 

SigneticsNE561BI.C. $9.56 P&P 20c 



SUPER KITS 


Dick Smith "Super Kits" are very 
special as they have been selected by 
him for "V.I.P." treatment. At least one 
of each kit has been built by Dick Smith 
or his staff and Is on display at the 
electronics centre. Other features are: 

1. Expensive pre-tinned "silver* boards. 

2. Full copies of constructional articles 
included, 

3. Any changes In circuits, addendums 
etc are included — saves checking 
following Issues. 

4. Most kits contain "extras" at no cost. 
These extras have been added where 
Dick Smith thinks they may oa more 
reliable or where he feels the con¬ 
structor may have difficulty In pur¬ 
chasing them. 

SWEET AND LOW VARILIGHT KIT 



(UP TO 1000 WATTS) 

This exciting device allows you to turn 
the lights down low — ideal for you 
single blokes! The kit includes triac (8 
amp), diac and all components as listed 
in the parts list other than the chassis 
which can easily be made from any 
oddment piece of tinplate. (A tin can Is 
ideal) 

$6.90 P&P 30c 

"Short form kit" includes all electronic 
components, allows you to build the kit 
into any form you require. 

$4.90 P&P 30c 

Separate Parts for above kit. 

ST4 98C 

Special 8 amp triac $3.20 

Ferrite rod and wire 50c 

DIGITAL LOGIC TRAINER KIT 



For the first time In Australia it is now 
possible for the home experimenter to 
learn the basics of digital electronics, in 
practice, without spending a fortune. We 
are pleased to provide a complete kit at 
a price much less than the normal 
wholesale price of the separate com¬ 
ponents. 

Extras with this ki4 include an ex¬ 
tremely attractive brushed aluminium 
panel finished in black, tinned copper 
board and high quality American toggle 
switches. $82.00 P&P 50c 

SEPARATE PARTS AVAILABLE 


integrated circuits 


7473 Dual JK flip flop 

$1.50 

7410 Triple 3 input gate 

90 

7400 Quad 2 input gate 

90 

7413 Dual Schmidt trigger 

$1.20 

7404 Hex inverter 

90 

7437 Quad 2 input buffer 

$1.80 

7805 5 volt regulator 

$3.20 

Light emitting diode 

$1.00 

73 tl P.C. board 

Power transformer PF3599 

$2.40 


144M.C. KIT AND 
BOARD SPECIAL 

We now have available special circuit 
boards and kits to make your own high 
power output stages — including power 
transistors, special trimmers, all parts 
and easy to follow instructions. 

7 watt stage —complete kit $11,50 

P.C. Board only $1.50 

15 watt stage—complete kit $13.50 

P.C. Board only $1.50 

30 watt stage — complete kit $17.50 

P.C. Board only $1.50 

Complete kit to build R. F, Transmitter 
— 300 M.W. in to 30 watts out $37.50 
(Save $5.00) 


Packing & postage on all kits 


50c 


Call in and see these completed "Super 
kits" and always remember If Dick 
Smith can build it — ANYONE CAN I i 


PUYMASTER 136 



Build yourself this high quality amplifier 
at approximately half the cost of a 
similar commercial unit — see the 
curves published in this issue — they 
prove conclusively the quality of this 
amplifier. • 

We are now supplying all 136 amplifier 
kits with high quality brushed 
aluminium panels at no extra charge. 

"Brushed aluminium" is the finish found 
on the front panels of imported am¬ 
plifiers in the $300 price range. Also 
included are "pre-tfnned" boards 
(virtually eliminates "dry joints" on the 
board) and a quantity of silicon grease 
for transistor mounting. 

This kit is for the enthusiast who is 
prepared to pay a little more for a better 
article. 

Complete kit (without Fairchild tran¬ 
sistors) 

$55.60 P&P $1.00 

Metalwork inc. 2 heat sinks 

$8.00 P&P 50c 
Heat sinks only 75c ea P&P 20c 

Standard front panel $2.50 P&P 30c 
Deluxe "Brushed" Panel $3.50 P&P 30c 
Board 72 SA10 $1.90 P&P 20c 

Board 72 SA9 $1.50 P&P 20c 

BC106B 46c 

BC109C 46c 


30 WAHS R.F. 



TRANSISTORS AND KITS 

VHP POWER TRANSISTORS 30 WatH 
at 12.6 volts — FANTASTIC OFFER TO 
AMATEURS -- $9.85. 

These transistors manufactured by 
"Solid State Scientific" are exactly as 
currently being used by Australia's 
largest VHP mobile ,radio manufac¬ 
turers. They are virtually indestructible 
(they withstand severe V.S.W.R.) and 
are guaranteed to give in excess ot 30 
watts at 144 mcs on 12.6 volts (more at 
13.8 volts!) Supplied complete with data 
sheet, test, circuit and layout diagram. 
FEATURES: 

a Withstand severe V.S.W.R. 
a Low inductance stripline package, 
a All leads electrically isolated from 
stud. 

a Greater than 4.4 db power gain 
TYPE 2N 5591.$9.85 olus 50c p&p. 

DRIVER TRANSISTORS AVAILABLE. 

Complete with data sheet and suggested 
circuit and layout diagram. 

2N 5590 (15 watts) $7.75 
2N 5589 (7 watts) $6.50 p&p 50c 
The complete set of three transistors are 
available as a special package offer for 
$22.50 plus p&p 50c. 

Data sheets available separately 10c 
plus 20c p&p. 


Dl(a( SMITH ISON TIME! 
PARTS FOR PROJECTS IN 
THIS ISSUE 

Solid state photo timer 


fe photo til 
Signetics 555 timer 
SC141P triac 
73 D1 P.C. Board 
Guitar Amplifier 
72 G7 Board 
71 SA4A Board 


$2.38 
$2.90 
$ 1.00 

$1.50 

$1.25 

P&P on above 30c 



GET YOUR 1973 
CATALOGUE NOW! 


Many thousands of our 1973 catalogues 
have been sold — get yours now before 
they become collector's items. Yes — 
our catalogue is .fully covered by our 
"satisfaction guarantee". If for any 
reason you are not satisfied with it, 
return it and your money (including 
P P amount) will be refunded in full. 
Note: Any purchase to the value of sio.80 
will entitle you to a free catalogue — 
please mention if required in your order. 

Dick Smith Electronics Pty Ltd., 

162 Pacific Highway, Gore Hill, 2065 
(near Channel 2) 439-5311 (5 lines) 


(Equiv. PF35()4) $5.50 P&P 50c 

Silk screened panel (undrilled) $6.90 
P&P 30c 

McMurdo pack of 250 insulated 
feedthroughs (FT 1) $8.95 

McMurdo pack of 25 clip leads $5.00 
S.T.C. 106 AGO di-cast box $6.90 

P&P 50c 


DEAR DICK 

Please send me your catalogMO. / enchse 50c towards the cost plus 25c to 
doyerp&p knowing that it contains special50c discount vouchers. 


NAME .... 
ADDRESS 


POST CODE 


CATALOGUE AVAILABLE AT NO CHARGE TO ORGANISATIONS, RADIO 
CLUBS, SCHOOLS ETC. APPLYING ON OFFICIAL LETTER HEAD. 
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Electronics plays a key role 


Science and technology are often represented as remote and austere 
disciplines, unconcerned with day-to-day human problems. This 
story should therefore make refreshing reading: it tells how electronics 
is playing a key role in an important social development involving the 
rehabilitation of drug addicts, alcoholics and delinquents in an 
"'alternative community." 


A close-knit group of people which in¬ 
cludes ex-drug addicts and alcoholics is 
attempting to build a new life-style on a 
:UHK)-acre ranch in the US, and it’s doing it 
with help from the electronics industry. 

The group is Synanon. Its members 
banded together in 1958 to solve their own 
problems and, in the process, discovered a 
new way of relating to each other and their 
environment. 

Now 8000 members strong and with seven 
centres scattered around the country, 
Synanon is currently building a self- 
contained community in Tomales Bay, 
California, that will become the centre of 
the organisation’s work. 

When completed, the community — ac¬ 
tually a string of three villages — will house 
some 2,000 people in a communal environ¬ 
ment who will concentrate on what Synanon 
calls its “education in living.” 

All of this will be linked together by an 
elaborate communications system that is 
being constructed by resident experts with 
equipment and supplies donated by a 
number of electronics companies. 

Plans call for construction of a cable tele¬ 
vision system, two-way radio communica¬ 
tions. a security alarm system, and a short¬ 
wave radio network that will link several 
Synanon facilities in northern California. 


Such major firms as Hewlett-Packard, 
Tektronix, and Fairchild Camera & Instru¬ 
ment have donated — among other things — 
oscillators, waveform monitors and semi¬ 
conductor components. 

Bird Electron has donated watt meters 
and accessories, while Conrac has chipped 
in three twin television monitors and two TV 
sets. 

A universal impedance bridge has come 
from Electronic Scientific Industries, and 
standard decade resistor equipment from 
RFL Industries. Other equipment has come 
from the Columbia Electronic Cables 
division of Avnet; the Grass Valley Group; 
Magna vox; RF Systems; Atlee; Telonic 
Industries; and Xcelite. Also Synanon 
recently received word that Univac will be 
donating a Series 70 computer system. 

Even more equipment has come from 
companies that don’t care to be identified. 


Whatever the source, the equipment will be 
put to good use, according to the com¬ 
munications project director. Shim 
Teitelbaum. 

“One of our notions here is to set-up a 
community that is based on modem, pollu¬ 
tion-free living,” says Mr Teitelbaum; who 
had been a drug addict for 25 years until he 
joined Synanon in 1964. 

“We tried to view communications as the 
new form of transportation,” he continued. 
“This closed circuit network will draw us 
closer together and we can certainly use it 
on a more intense basis than is possible on 
the outside.” 

SHIM TEITELBAUM, communications pro¬ 
ject director for the Synanon program, 
checks out equipment using a donated 
scope. The communications program in¬ 
cludes a two-way cable TV system. 










in '^e people business" 



CHARLES E. DEDERICH, founder of 
Synanon, Is shown above in his office at the 
Tomafes Bay community. Shown below is a 
view of the room which will become the' 
organisation's data processing centre. 


Besides providing communication, the 
system will be used to broadcast events 
from around the hilly ranch. A portable 
studio is also being constructed. 

“Certain things will be put on half-inch 
video-tape, and playback machines will be 
located at our houses in Oakland, San 
Francisco and Santa Monica,” according to 
Mr Teitelbaum. “We will also produce 
educational tapes for people on the outside. 
One of the biggest problems we have is 
getting the information out to the people.” 

Getting the information out is at the heart 
of Synanon’s survival since some 75 per cent 
of its support comes through donations of 
either goods, services or money. Synanon 
has entire platoons of members, formerly 
called “hustlers,” who devote their working 
hours to lining up donations. And it is these 
“hustlers” who are largely responsible for 
obtaining the complex communication 
system Synanon is currently constructing. 

“Businessmen are sceptical when 
thousands of dollars worth of equipment is 
involved,” says Mr Teitelbaum. “But they 
are also very concerned with the drug 
problem in this country and when they see 
our program, they become less sceptical 
and more willing to help pibople who are 
doing something about it.” 


It was such an experience that first got 
Fairchild interested in Synanon, according 
to a Fairchild spokesman. “We first 
became interested when one of our staff 
members went to Tomales Bay and came 
back with fairly glowing reports,” he says. 
“We were impressed with their work with 
drug addicts, and their generally good 
reputation for effectiveness in dealing with 
the problem.” 

Fairchild has a regular program involv¬ 
ing contributions of either cash or equip¬ 
ment or both to worthwhile organisations, 
according to the spokesman, and Synanon’s 
request for help was a natural. “They had 
something that was i^rtinent to us,” he 
says. “They were putting in a communica¬ 
tions system at Tomales Bay and we had 
supplies we could donate.” 

Synanon’s success with drug addicts also 
impressed Hewlett-Packard, according to 
Myrt Ebright, an administrator on the 
company’s marketing staff. 

“Synanon seems to be doing a good job,” 
says Mr Ebright. “They’re very sincere, 
and certainly it’s a worthwhile project if 
they can salvage some of the people they 
are working with.” 

H-P has an on-going program in which it 
contributes equipment to various institu¬ 
tions, principally schools that have elec- 
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Electronics Er Synanon 


Ironies programs in their curriculum, 
according to Mr Ebright. But other groups 
are also helped, he added, if — like Synanon 
— “they’re doing a good job and it looks like 
we can help them.’* tJ.. 

Synanon has needed a lot of help to : 
develop from its unpromising beginning in a : i-' 
shabby apartment 15 years ago to the point 
where it now has over $8 million in assets 
and a rehabilitation program some experts 
think is the best in the country. 

The catalyst from the start has been 
Charles E. £>ederich, an up-and-down 
alcoholic until he ga^ered some other 
alcoholics together in his apartment in 1958 
to try to overcome their problems. 

Mr Dederich, now chairman of the 
Synanon Foundation, found that even total 
participation in Alcoholics Anonymous 
couldn’t break his drinking habit. But he 
discovered that through a combination of 
helping his fellow alcoholics and discussing 
in brutal terms what made them alcoholics, 
he was able to reform himself. 

Out of that experience evolved what is 
now the basis of the Synanon program — 

“the Game” — a non-stop encounter session 
in which members are encouraged to be 
brutally frank with each other in an effort to 
get “players” to see themselves in realistic 
terms. 

While Synanon members range in age 
from the teens to the 60s, most of the 
organisation’s new members are young 
alcoholics and drug addicts. Some are 
referrals, but most walk in off the street. 

They are expected to give up their ad¬ 
diction immediately upon entering 
Synanon, but are helped through the painful 
withdrawal period by veteran members 
who have gone through the same ex¬ 
perience. 

During the rehabilitation period, mem¬ 
bers are given jobs in the organisation, 
exposed to “the Game,” and provided with 
food, clothing, medical care and a place to 
live in one of several Synanon dormitories. 

Some 20 to 25 per cent eventually drop out 
of the program, but those who stay 
generally choose to live permanently in the 
communal world created by Synanon. No 
smoking, drinking or use of drugs is per¬ 
mitted, and violence is groundis for ex¬ 
pulsion. Members live in dormitories, ex¬ 
cept for married couples who are provided 
with private rooms. 

Synanon also has a number of what it 
calls “life stylers” — people who live at one 
of its various houses and participate in 
activities but hold outside jobs. They pay for 
food and lodging at rates based on their 
income. 

While Synanon continues to build its 
reputation on its treatment of alcoholics and 
addicts, it is also trying to create a self- 
contained “alternative lifestyle” society in 
which people can relate more effectively to 
each other and their environment. 

When construction work is completed at 
Tomales Bay, Synanon will move much of 
its operation into the three villages. New 
members have been moved here for a “boot 
camp” that gets them away from the urban 
environment where most of their problems 
started. 

Synanon will also move in its business 
operation — an office supply business that 
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TOMALES BAY RANCH is shown at top, while picture above shows communications 
director Shim Teitelbaum working on a new communications aerial tower. 


produces about 25 per cent of its revenue. 
The ranch will also house Synanon’s school 
system. The organisation currently 
operates .a nursery and elementary school 
for the children of members and plans call 
for creation of a high school and college. 

And Synanon is not just concerned with 
the welfare of its own community. An 
example is its Fire Department, which is 
run entirely by Synanon members and uses 
vehicles and ^uipment they have built up 
themselves. The department boasts a big 
ten-wheel drive fire tanker, a smaller 
pumper and a fully equipped emergency 
rescue van, all of which serve not only the 
Synanon facilities but any fire or 
emergency within a 30-mile radius of the 
surrounding Marin County. The Synanon 
crew are all multi-certificated» and well 
able to deal with all likely emergencies — 
even obstetrics. 

It’s the whole thrust of learning — the 
education of life, as Synanon members put 
it — that makes a communications system 
so important to Synanon, according to Mr 
Teitelbaum. 

Synanon first got involved with elec¬ 
tronics about 6 years ago when it set up an 
audio tape library, Mr Teitelbaum says, 
and then started working with video tape in 
the Synanon “Game.” 

“We found that video feedback makes for 
a more intensive experience,” he says. 
“People learn more alwut themselves when 
they see themselves in action. When our 
system is completed, they’ll be able to call 
up games that were taped several weeks 
ago.” 


A cable TV system will have a triple trunk 
— two out and one in — and 12 channels that 
will be activated as they are needed. The 
system is being constructed as Synanon 
receives the necessary equipment. 

Mr Teitelbaum says they have most of the 
equipment necessary for the system, but 
are lacking head-end equipment. But he’s 
not worrit. 

“We managed to get by in the bad days,” 
he says. “We’ll do it again.” 

And judging by Synanon’s progress to 
date, the confidence implied by that state¬ 
ment seems anything but misplaced. 
Already Mr Dederich claims that Synanon 
has the largest number of “clean” ex¬ 
addicts in the world (by “clean” he means 
freedom from dependence even on 
methadone and similar chemotherapy 
agents). 

Not only this, but the number of people 
choosing to become “^uare” or non-ad(fict 
members of Synanon is growing rapidly. In 
mid-1972, “squares” comprised about 17 per 
cent of the Synanon adult community -- 
people who have chosen the Synanon way of 
life purely because they feel it offers a 
wholesome yet practical alternative to the 
“outside” world. 

It certainly is refreshing to see modem 
electronics technology playing a key role in 
the development of Synanon’s communities, 
and to see also the way in which co¬ 
operation by electronics firms in the 
“outside” community is making this 
possible. 

(By courtesy the Synanon Foundation, 
“Electronic News”) 
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Ilie 

Uanmooi 

cassette 



Special 
Mechanics 

SM 

Spezial 

Mechanik 


BASF have done it! 


J 


We’ve eliminated the biggest source 
of cassette customer complaints you 
have to unravel (sometimes literally). 
BASF made the world’s very first re¬ 
cording tape. Now we’ve patented a 
brilliantly simple, foolproof improve¬ 
ment for the innards of cassettes. 

It’s called Special Mechanics and it 
consists of two plastic “tusks” that 
guide the tape accurately on and off 
the hubs. So It stays neatly wound 
instead of looking like a bail of 
string, and jamming In the cassette. 


As well as the worst kind of jam ups. 
Special Mechanics virtually elimin¬ 
ates the wow and flutter that hap¬ 
pens with anything less than per¬ 
fectly smooth running. 

Special Mechanics is guaranteed to 
give your customer smoother, 
trouble-free recording and playback. 
Or we’ll give them a . . . FREE RE¬ 
PLACEMENT CASSETTE. 

And once you’ve solved your custo¬ 
mer’s jamming problems, he’ll be 
able to enjoy 2 other BASF firsts. LH 



Distributors: Sydney (Head Office): Maurice Chapman & Co. Pty. Ltd., 276 
Castlereagh St. 2000. Newcastle: W. L. Redman Agencies' 11 Hall St., N.S.W. 
2300. Canberra: Sonny Cohen & Sons, 20 Isa St., A.C.T. 2600. Melbourne: 
Maurice Chapman & Co. Pty. Ltd., 146-150 Burwood Rd., Hawthorn, Vic. 
3122. Brisbane: Chandlers Pty. Ltd., 399 Montague Rd., West End, Old. 4101. 
Adelaide: Neil Muller Pty. Ltd., 8 Arthur St., Unley, S.A. 5061. Perth: 
Anderson-Tedco, 11-13B Belmont Ave., Belmont, W.A. 6104. Launceston: 
P. & M. Distributors, 87A Brisbane St., Tas. 7250. Darwin: Pfitzners Music 
House, Smith St., N.T. 5790. 



tape—Low noise and High output, 
both together in the one tape. Or 
Chromium Dioxide tape for dramati¬ 
cally improved dynamic range and 
frequency response at 1% i.p.s. 
BASF’s BIGGEST EVER NATIONAL 
ADVERTISING CAMPAIGN will be 
telling your customers ail about SM, 
LH and CrOa. So they’ll be looking 
for the BASF bullseye in your store. 
Make it easy to find, and make your¬ 
self some jam! 
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Thirty Years 
in the Jungle 


and it still worked! 

How long would you expect a piece of electronic 
equipment to remain operational if left In a tropical 
jungle? Recently a team of amateurs from Cairns 
recovered a radio receiver from a plane which had been 
left In the jungle since May, 1942. When power was 
applied it sprang immediately Into life! 



The SCR283 equipment restored after many f^instaking hours of 
dedicated skill and workmanship. The receiver, BC-AN’429, is 
shown on the left and the transmitter, BC-AN-430, on the right 


On the afternoon of May 1st, 1942, six P-39 
“Airacobra” aircraft of the 36th Pursuit 
Squadron were staging from Cooktown to 
Horn Island. They represented the last 
flight of P-39 aircraft being ferried from 
Australia to assist in the air defence of Port 
Moresby during the Japanese southward 
offensive. 

As they flew toward Horn Island they 
encountered deteriorating weather, which 
forced them to fly as low as 100 feet above 
the sea in order to maintain visual contact. 
Hampered by the weather, poor com¬ 
munications and a complete lack of naviga¬ 
tional aids, they over^ot their destination. 
After searching for Horn Island for some 
time, they headed south again to pick up 
Cape York. 

With remaining fuel desperately low, the 
six aircraft found themselves over land 
about 8 miles in from Orford Bay and at this 
point the fli^t leader’s engine cut out from 
fuel starvation and he made a wheels down 
forced landing in a jungle clearing. One of 
the other pilots decided to join him and he 
executed a wheels up landing in the same 
clearing. The other four aircraft headed for 
the beach where they force landed with 
mixed success. One pilot was killed when 
his aircraft cartwheeled; the other three 
survived. 

The two pilots who landed in the clearing 
survived, and after walking to the beach 
were subsequently picked up by a launch 
and taken to Horn Island. The two aircraft 
remained at the crash site unmolested for 21 
years. 

In 1963 a group from Thursday Island 
trekked to the aircraft and salvaged some 
documents and personal equipment left 
behind by the pilots. Subsequent attempts to 
remove the aircraft were thwarted by lack 
of roads into the remote crash site. 

In 1971 our group, the Cairns Aircraft 
Recovery Team, was formed with the ex¬ 
press purpose of recovering and restoring 
at least one of the aircraft. On our first 
reconnaissance trip to the site in October, 
1971. we were appalled to find that both air¬ 
craft had been extensively damaged in the 
nose section by an RAAF team sent to 
remove their ammunition loads. In addition 
it appeared that others had been there 
before us and had removed the radio equip¬ 
ment and some of the instruments. 


In November, 1971, we removed both air¬ 
craft to Escape River airstrip where they 
lay for a further eight months while the final 
decisions on ownership were made. Our 
group was allotted the aircraft that had 
landed “wheels up” — see photo. Another 
group based in Townsville were granted the 
other aircraft. In September, 1972, both air¬ 
craft were shipped from Bamaga to Cairns 
by sea. 


by N. J. WATLING, VK4YT 


Whilst these arrangements were being 
made, our group discovered that the 
missing instruments and radios had been 
taken to Thursday Island some months 
before our initial visit to the crash site. We 
were able to persuade the people concerned 
to part with them, and it was with some joy 
that we picked up the radio receiver and 
transmitter, dynamotor power supply, 
antenna changeover relay and coil boxes. 

The radio proved to be the predecessor of 
the well known “Command” series and is 
called SCR283 (SCR standing for Signal 
Corps Radio). It is made up of the following 
components. 


Radio Receiver BC-AL-429 
Radio Transmitter BC-AN-430 
Receiver Control Box BC-AN-231 
Transmitter Ck)ntrol Box BC-AN-232 
Antenna Switching Relay BC-AL-408 
Dynamotor type BD-AL-93 
Receiver Tuning Control MC-125 

The AN designation indicates that the 
component was made by the Western 
Electric Company, while AL refers to the 
Graybar Electric Company. 

Using the rather battered plugs attached 
to the equipment a haywire lashup was 
made and the circuits of the equipment 
being fairly basic, it was not difficult to 
draw out a rough circuit diagram of the set. 
24 volts DC was applied to the dynamotor, 
which ran quite smoothly and produced the 
stated 375 volts output. 

It was decided to check the receiver by 
itself at first, and after a quick check for 
obvious short and open circuits, the 
receiver and dynamotor were connected. To 
our delight receiver noise appeared in the 
head phones. Signals could be received in 
the band covered by the coil box (4.7 — 7.7 
MHz) with a typical TRF “bam door” 
selectivity. So after surviving a cra^ land¬ 
ing. thirty years of tropical abuse and 
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several bush fires, the receiver still 
worked! It was a remarkable commentary 
on the ruggedness of its design and con¬ 
struction — assisted, I suspect, by the 
simple and straightforward TRF circuit. 

The transmitter was checked out for ^ort 
circuits and it was found that all the block 
type capacitors had given up the ghost. 
However, ail the resistors were still in 
tolerance and the mica capacitors were OK. 
When we replaced the block capacitors with 
modern paper substitutes of the same value 
and connected the power supply to the 
transmitter, we were rewarded with 3.5 
watts of clean RF on 3.6 MHz. 

Spurred on by our success we decided to 
recondition the whole radio in an effort to 
bring it to original condition. This work was 
undertaken over several months by myself, 
VK4YT, and Ian Mullins, VK4IH. It in¬ 
volved paint stripping, cleaning and re 
wrinkle finishing of all cabinets and boxes, 
and the restoration of labels, dials and coil 
frequency placards. A “bread board” 
demonstration layout was devised to 
mount all the component parts and we were 
fortunate to obtain a photocopy of the SCR 
283 technical manual from the USA. This 
enabled us to set up the interconnecting wir¬ 
ing exactly as original. The finished product 
is shown in the Accompanying photo. 

When the aircraft has been restored (in 
about two years) the radio installation will 
form part of the exhibit. The aircraft will be 
presented to the Cairns City Council for 
permanent display at the Cairns Airfield. 

Brief technical specifications for the 
equipment are given below: 

TRANSMITTER 

Variable master oscillator VT-25 

RF power amplifier VT-25 

Modulators 2 x VT-62 (parallel) 

(Coverage 2.5 — 7.7MH2 using five coil boxes 
Modes RT, MCW, CW 
Power output 3.5 watts 

RECEIVER 

Four stages of tuned RF 4 x VT-49 

Diode detector VT-37 

Audio output VT-38 

Coverage 200-398kHz, 2.5 — 7.7MHz 

(LF used for direction finding purposes, 
but not included as a navigation aid in the P- 
,39.) 

Dual coil box covering 200-398kHz and 4.5 
7.7MHz, single coil box covering 2.5 — 
4.7MHz. ® 


Above is shown the receiver as it was before 
restoration. The fact that there were no 
mechanicai failures made the task a little 
easier. At left, the aircraft as first seen in its 
undisturbed resting place in the opportune 
clearing of the tropica! northern jungle. 


FULLY COMPATIBLI 
STEREO OR MONO 


4«TRACK 

STEREO 


S-TRACK STEREO 

Whether it's records, cassettes, 8-track cartridges 
or reel-to-reel TVi or 3% stereo tapes. World 
Record Club has much to offer you In all kinds of 
music — classical, light and pop! And you only 
have to take one a year — one record or cassette 
or cartridge or tape. Records are $3.45, cassettes 
are $4.00, cartridges $4.75, tapes $4.25 and $5.25 
. . . you enjoy massive savings, whatever your 
choice. Send for details without obligation via the 
coupon below. There’s no entrance fee, no catch, 
no hidden conditions. You order only what you 
want — and are sent only what you order. 


TO: WORLD RECORD CLUB 

299 Flinders Lane, Melbourne, 3000 
PLEASE SEND ME WITHOUT OBLIGATION DETAILS OF: 

□ RECORDS □ REEL-TO-REEL TAPES 

□ CASSETTES □ 8-TRACK CARTRIDGES 

NAME Mr. Mrs. Miss.. 

ADDRESS. . 

to 

..POSTCODE. ^ 


you only hovo to 


toko 


eoi 
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Nasa spin-offs aid 
paralysis victims 


A new control device for restoring movement to paralysis victims, using 
NASA-developed technology, was demonstrated recently In Washington for 
members of the US House Committee on Science and Astronautics. 


Mrs Celeste Thompson contracted a 
severe case of poliomyelitis in 1954, when 
she was 19 years old and the mother of a 
young child. She was left totally paralysed 
with the exception of head and neck move¬ 
ment, and a slight residual motion of her 
left thumb. Yet at a recent demonstra¬ 
tion she manipulated a set of building 
blocks, stacking and arranging them easily 
thanks to the new control unit attached to 
one hand and arm. 

For 11 years after she became paralyzed 
Mrs Thompson was totally dependent on the 
help of hospital attendants. She was 
bedridden for the entire period, never leav¬ 
ing her bed unless it became necessary to 
move her to another, or for medical therapy 
or tests. 


Eight ye^ars ago Mrs Thompson’s 
physicians asked bioengineers at ^ncho 
Los Amigos Hospital in Downey, California, 
to fit her with a new electric arm brace and 
tongue-switch control developed there. 

Even with this first, rather primitive 
equipment Mrs Thompson was immediately 
able to control her arms and operate an 
electric wheelchair. Because the original 
device had only on-off switch controls and 
the motors controlling the arm brace 
operated at a single fixed speed, she could 
not achieve smooth, dextrous arm motions, 
but found it worthwhile to leave her bed for 
seven to 10 hours daily. 

A year ago, engineers and technicians at 
NASA’s Marshall Space Flight Centre in 
Huntsville, Alabama, completed the design 


of a number of very advanced teleoperator 
systems. They included electrically- 
powered, robot-type arms and proportional 
cpntrol devices for mechanical arms-far 
more sophisticated and efficient than the 
original equipment fitted for Mrs Thomp¬ 
son. 

With NASA’s assistance and funding, 
through its Technology Utilisation Office, 
Rancho Los Amigos Hospital adapted these 
devices for orthotic uses under the direction 
of Dr James H. Allen, head of the hospitaFs 
communications power and control 
engineering facility. 

The device demonstrated by Mrs 
Thompson recently is controlled by a 
sensitive tongue pressure switch, with the 
operator achieving complex movement and 
direction by touching a series of protruding 
switches resembling large vitamin piU 
capsules, by applying slight pressure with 
the tongue. 

Mrs Thompson was the first recipient of 


ELECTRONICS Australia, June, 1973 


22 












the new equipment and, the very first day 
she used it, she wrote a letter to her 
daughter — her first in 18 years. Today she 
types 24 words per minute with relative 
ease. 

“The value of this technology transfer 
from space to medicine is readily ap> 
parent,’* Dr Allen told the House committee 
hearing. “Even more important, perhaps, 
is the potential good this technology can 


I BROADCASTING 

A thorough grounding is avail¬ 
able to students in the broad¬ 
casting field/ leading up to the 
P.M.G. Broadcast Station 
Examination. 

COMMUNICATIONS (M.rb.e) 

An extension to the Broadcast 
Operators course and extending 
into the fields of Navigation Aids 
and Hectronic peaces used in 
mobik comnwmc^OTS as re- 
q^ed by the P.M.G. Certificates 
of Proficiency. 

APPirencsBvinNC 

in 

mainLnan» and 

m^ntenance and repair of radio 
and television receivers offers 
subs antial rewa^ to compe¬ 
tent techmaans. Marcora S^ool 
trai^g rovers aU aspects of 
radio and telwsion receiver 
circuit apphcation^ practice 
exercises m fault findmg and 
alignment procedures. 

Classes are conducted at: 

67 Lords Road, Leichhardt. 

Day: 9 a.m. to 4 p.m. 

Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses (except 
practical instruction on equip¬ 
ment). 

Thw to no oWlMtion ’ 

•.... 

NAME 
ADDRESS 

. 

MARCONI SCHOOL OF WIRELESS 
Box 218, P.0n Leichhardt 2040 

Winl.., (a»tral.M) LM. 

western University scnool of Medicine, 

Chicago. ® 
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Where 
You are 
Going 


Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modem 
science demands technical 
ability, a soimd knowledge of 
basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
tunities that occur in the various 
branches of Radio Technology. 





















Australian National Distributors: 


Bleakley Gray Corporation Pty. Limitad, 

28 Elizabeth Street, Melbourne, 3000. 

Please send me all the facts about the Thorens TD>125 
Mk. Il/Thorens TD-160/Ortofon cartridges/Watts equip 
ment. (Delete items not required.) 


^^Bleakley Gray Corporatioii 
^ Pty.Limited. 


NAME 


Head Office; 28 Elizabeth St, Melbourn9, Vic. Tel. 63 8101Telex 31904 
Sydney OHIee: 177 Sellsbury M., Camperdown, N.S.W. Tel. 519 5555* 
Canberra Office; 25 Molonglo Mall. Fyshwlck, A.C.T. Tel. 95 2144* 
Adelaide Office; 301 South Terrace, Adelaide, S.A. Tel. 23 6219 
Briabane Offlee: 3 Prospect St, Bowen Hills, Qld. Tel. 52 7333 
Perth Office; 27 Oxford St. Leederville, W.A. Tel. 81 4988 
INTERSTATE REPRESENTATIVES: N.T. Pfitznefs Music House. Smith 
Street Darwin. Tel. 3801. Tea.; K. W. McCulloch Pty. Ltd., 57 George 
Street. Launceston. Tel. 2 5322. 


(BUOCK LETTERS PLEASE.) 


ADDRESS 


POSTCODE 


BG.TOW.673 


THE NEW SWISS MADE THORENS 
MODEL TD 160 TRANSCRIPTION 
TURNTABLE. 

Incorporating the radical new Thorens 
TP 16 tone arnt — the arm overseas 
reviewers have enthused over — the 
Thorens TD 160 offers unrivalled 
engineering at a most attractive price. A 
16-pole two-phase synchronous motor 
and belt drive combined with a dual 
chassis suspension system provide a 
wow and flutter figure of 0.06% 
according to DIN 45507, weighted. This 
is a remarkable figure in anybody’s 
language. 

The platter of the TD 160 is of non¬ 
magnetic zinc alloy, 12" in diameter and 
weighing 7 lbs. Two speeds are standard 
— 33’/3 and 45 rpm. Stray magnetic flux 
has been minimised so that even the 
most sensitive cartridges may be used 
with the TD 160 without incurring 
problems with hum induction. 

Bearing friction of the revolutionary 
Thorens TP 16 tone arm has been 
reduced to less than 20 milligrams in 
both planes measured at the stylus tip. 
Your Bleakley Gray dealer will be 

? leased to demonstrate the all-new 
horens TD 160 transcription turntable. 
No doubt he’ll also show you the superb 
Thorens TO 125 Mk. II electronic 
transcription turntable, a three-speed 
model which is undoubtedly the most 
sophisticated turntable manufactured In 
the world today. The TD 125 Mk. 11 has 
many superior features and naturally 
costs more than the TD 160. Both Swiss 
made Thorens turntables offer long term 
reliability and an extraordinary standard 
of performance. 


SELECT AN ORTOFON STEREO 
CARTRIDGE. 

From Denmark comes the new 
Ortofon Ml 5 Super Stereo cartridge, 
recognised as the lowest distortion 
cartridge in the world. The magnet 
design of the Ml5 Super is quite 
unique. Signal currents are generated 
on the most linear portion of the 
magnetic transfer curve. There are no 
moving magnets, nor conventional 
magnetic gaps. 

This Ortofon cartridge is available 
with an elliptical or conical diamond 
stylus. Both styiii are replaceable. 
Frequency response of the M15 E 
Super is 20 Hz to 20 kHz, this figure 
varying only 1 dB up to 10 kHz. The 
same figure applies to the Ml5 Super 
with the conical stylus. Channel 
separation is 25 dB and 
recommended tracking force is 
1 gram. 

Ortofon's new extralinear magnetic 
circuit employed in the Ml5 Super 
Series reduces tracking and tracing 
distortion, frequency and phase 
distortion as well as harmonic and 
intermodulation distortion to the 
lowest level ever available in a 
magnetic stereo cartridge. The result 
is extraordinary fideiity and musical 
clarity. 


USE WATTS EQUIPMENT TO KEEP 
YOUR RECORDS CLEAN. 

Few music lovers realise the damage 
that airborne dust and dirt can do to 
a valuable record collection. Not only 
do these factors contribute greatly to 
reproduced noise and interference — 
the actual wear on the record can be 
considerabie. Watts record 
maintenance equipment solves most 
of the problems. We recommend: 

THE WATTS “MANUAL PARASTAT” 
Mk. IIA. 

This is a dual-purpose record cleaner 
designed to maintain new records in 
new condition and to restore fidelity 
to older discs. Use immediately prior 
to playing. 

THE WATTS “DISC PREENER”. 

Designed expressly for records which 
have not had previous anti-static 
treatment. The “Disc Preener” keeps 
new records Hke new. 

THE WATTS “DUST BUG”. 
(Illustrated.) 

This effective device cleans the 
record, removing dust and static 
charges as the record actually plays. 
Surface noise can be reduced 
considerably with the “Dust Bug”. 
This item should be used every time 
you play a record, for the sake of 
both records and stylus. 


*See your nearest Bleakley Gray dealer. He’ll help you create a stereo sound source 
you’ll still be proud to own ten years from now! 


Here’s a 

X superb stereo sound X 

/source you’ll still be proud> 
to own ten years from now. 

Anci it will still be up to date. Of course, you do need to be discriminating, and realise where 
long term value lies in terms of precision engineering and its relationship to performance. 

We suggest you invest wisely in :— 

















via the moon on 1296MHz 


A few weeks ago Australian radio amateur Ron Wilkinson, VK3AKC became 
the first to contact America on 1296MHz using moonbounce. It was his first 
attempt to achieve this historic contact, which was made possible by data 
supplied by the US Naval Research Laboratory. 


Twenty-eight years ago a doctor told Ron 
Wilkinson, just back from a Japanese p.o.w. 
camp, to take up a hobby. He took up 
amateur radio — and how! 

Not long ago Ron, now a Telecom 
Assistant in the Australian Post Office, 
became the first man in Australia to send a 
radio signal to America via the moon on the 
frequency of 1296 megahertz. And he did it 
at the first attempt. For the layman this 
might seem a small step for a man in this 
space age but to the world of radio 
amateurs this is a giant leap in the 
development of radio communication. 

He has been showered with 
congratulations from both here and the US. 
The United States Naval Research 
Laboratory which supplied him with 


computer information on the exact location 
of the moon from minute to minute has 
written expressing pleasure at this success. 

Ron’s remarkable earth-moon-earth shot 
was achieved from the back garden of his 
private home in the Geelong suburb of 
Newtown, Victoria. 

Here, just beyond the garage and an apple 
tree, stands a 20 ft diameter parabolic dish 
which Ron built with the assistance of his 
wife Mary. It took 5 months building that 
dish and another month setting up all the 
equipment and preparing for the big 
moment. 


He had tied up with the Crawford Hills 
UHF (ultra high frequency) group in 
America to receive his signals and signal 
back. 

D-Day — February 19 — turned out 
unexpectedly misty and the moon was 
blotted out but he had the US Naval 
Research Lab’s computer bearings and the 
message went out at 11.32 am (12.32 am 
GMT). 

In Morse code it said: “Thanks to the 
Naval Research Laboratory for all their 
help to make this possible. Good wishes to 
everybody.’’ 

At the Crawford Hills centre in the US 
Dick Turrin and Bob Buus received the 
signal from station VK3AKC in Geelong, 
Vic, Australia and signalled back their 
congratulations. 

Ron was so excited he couldn’t even take 
down the reply. Fortunately it was all 


PICTURES AT TOP OF PAGE show Ron Wilkinson adjusting his 1296MHz aerial and 
checking moon position data at his station in Nawtown, Victoria. 
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HEW DANCE OF RESISTORS 
CONDENSERS AND POTENTIOMETERS 

CARBON RESISTORS 

Current type resistors by Philips, IRC, Ducon & Morganite in 
a wide range of values from 100 ohms to 10 meg. V 2 and 1 watt 
$1,50 per 10 0 _ Post 3 0c Extra 

MIXED CONDENSERS 

The condensers are in most popular brands and include 
polyester, paper, mica ceramic and electrolytic on values to 
8mfd. 

$1.50 per 100 Post 50c extra 

CERAMIC CONDENSERS & THERMISTORS 

A large range of current disc & tube ceramic condensers & 
thermistors. 

$1.50 per 100 Post 30c extra 

POTENTIOMETERS 

The pots are all current types and include switch pots, 
standard pots, pre-set etc. 

$ 1 .50 per doz. Post 50c extra 


POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors in 160, 250 and 400 volts 
working. $3.50 Plus 50c Post and Packing. 

REGRET SPECIAL VALUES IN RESISTORS, POTS, & 
CONDENSERS CANNOT BE SUPPLIED. 


PLAYMASIER 136 

STEREO AMPLIFIER 

As featured in Dec 
'72 issue of Eiec- 
tronics Australia 

High fidelity amplifier with an output of 13 Watts R.M.S. 
per channel, frequency response 20Hz to 120kHz, 
distortion 0.2 % mag. input equalised to RIAA, bass & 
treble controls, provision for simulated 4 channel. 

Complete kit of parts including All Transistors. $62.00 as 
above but less Fairchild special transistor offer $55.00. 
Reg postage $2.00 extra. 

As an added feature to the 136 amp. We have added provi¬ 
sion for headphones with phone jack & switch mounted on 
front panel which is silver anodised with black lettering & 
matching knobs. We have also had a special transformer 
wound for this unit with separate ev winding for indicator 
bezel & with electrostatic shield. 


PARTS FOR ABOVE AMPLIFIER 

Metalwork inc. heat sinks $7.50 post 70c. 

Circuit boards set 3 $5.50 post 25c. 

Anodised front panel $3.70 post 25c. 

Power transformer $8.50 post 70c. 


PHILIPS VALVE & PICTURE TUBE 
DATA BOOKS 

hard covered book of over 500 pages covering all 
modern valves & picture tubes. List price $4.75 — 
Special $1.75 


A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD (Stereo) 

Using 2 transistors per channel, as 
featured in “Electronics Australia*’ 

(Sept. 1971). Complete kit includes 
transistors, PC board, resistors, 
capacitors. 

Circuit and full details supplied. 

Kit (not incl. box) $7.90 
240V Power Supply $4.50 
Metal box $2.75 extra 

State if required for pick or tape head. 


NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS AUSTRALIA 

Complete kit of parts including “Garrard” record player 
with auto, stop and crystal pick-up. Magnavox 8WR or 
6WR wide range twin con^ speakers. (Cabinets not 
supplied). Amplifier only, less speakers and player, 
$32.00 

$69.50 Post and packing $2.50 extra. 


At last a breakthrough in the cost for high quality 
portable radio transceivers of the walkie-talkie 
hand-held type. We are introducing and offering 
for sale a fully PMG approved Transceiver. 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240 KHz operation with switch provision 
for two additional channels, tone call signal, 
background noise squelch control, battery 
voltage indicator, steel case with separate cover, 
good for five miles distance communication 
under average field conditions, with penlite cell- 
batteries for ONLY $39.95 PER UNIT, FULLY 
GUARANTEED. 

Post & Packing $1.50 extra (Reg. Post) 


MAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 


8 on 16 ohms VC. Post and packing 65c 
6WR MK V 12 Watts RMS $9.90 
8WR MK V16 Watts RMS $10.75 
lOWR MK V 16 Watts RMS $11.50 
12WR MK V 16 Watts RMS $12.50 
8-30. 30 Watts RMS $17.00 
3TC Tweeters $3.75 
Philips Dome Tweeter $10.50. 


SPEAKER SPECIAL 
Imported Tesla 8** 
Speakers. 8 ohm imp. $4.75. 
Post and Packing 65c. 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 

OPERATION A ^ speed turntable with ceramic 

stereo pickup counter-balanced 
tubular arm, $7.90. Base in teak 
or walnut, $6.50 extra. De luxe 
base $8.50 Post 50c or $1.00. with 
base. 

Turntable and motor separate $4.50 


NEW GARRARD 
RECORD PLAYER 

Three spe^ turntable with “Sonatone” 
ceramic pick-up mounted on grey metal 
base plate with automatic stq). 

$15.50. Post and packing NSW — $1.00; 
Interstate — $1.50. 


NATIONAL RADIO SUPPLIES 


332 Parramatta Road, Stanmore. NSW 2048 Phone 56 7398 
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1296MHz moonbounce 


recorded on tape. Contact was maintained 
for a full 45 minutes till the moon moved out 
of position. 

Ron reports that there had been a lot 
waiting on this development and now radio 
amateurs in South Australia, Canberra and 
Birchip are preparing to try bouncing their 
signals off the moon to the US on the 1296 
frequency. 

For the present, communication would be 
only by Morse signals. Voice would come 
later on SSB (single sideband). 

Ron earlier created a record when, using 
a 7ft diameter parabolic dish perched about 
50ft high in hi$ back garden he sent a signal 
to Launceston, Tasmania where it was 
received by another APO technician, Kevin 
Hendrick. 

Ron Wilkinson at 53 has won the Australia 
wide contest held by the Wireless Institute 
of Australia four times. In it contestants are 
judged on the number of people they contact 
over four weeks. Ron — at his first attempt 
— contacted nearly 1000 people. 

A bren gun operator with the AIF (Second 
2nd Pioneer Battalion) during the war, Ron 
was taken prisoner in Java. He worked on 
the Thailand-Burma railway and later on 
copper mines in Japan till the war ended 
three and a half years later. He and his 
sergeant were the only ones to return from 
the batch of 22 Aussie prisoners. The others 
died while working on the Thailand-Burma 
railway. 

Ron now plans to transmit messages to 
Denmark via the moon and then to go on to 


Another view of the 1296MHz parabolic aerial, which is 20ft in diameter. 


the 2200 megahertz band. He now has the 
run of every band from 160 metres (1.8MHz) 
to 12%MHz — the only amateur in Australia 
to have it. 

He is very grateful to a fellow amateur in 
Mt. Gambier (SA) (VK5ZTN) who made 
the final transmitting cayity for him, to the 
US Naval Research Laboratory for 


valuable transistors and computer in¬ 
formation, to the Crawford Hills UHF group 
in America, to Varian Associates, USA for 
transmitting tubes, and also for the 
donation of wire mesh — by another 
amateur (VK3ACL) who also helps Ron 
during weekends. 

(“Reprinted from “APO News’’.) 0 



CONVERTS IN SECONDS TO 


Tto kasic MRit ptrtorms: 

1. Taniing 

2. Drtl»n« 

3. Miltin* 

4. Surface iriatfini 

5. Tael grindlnt 
Sfcclal wilmaf (aatares: 


POST COUPON NOW! 

To ELLIOTT MACHINE TOOLS Pty Ltd. 
32 Barcoo St, East Roseville, NSW 2069 

Please forward literature on Emco Unimat 


• Pra-loaM ball baaring spindle 

• ntpiadlc speeds 

• Oatacbabla rotatiiif headstock 

• Metorlzad. raady-le-run. 

Radio and TV suppressed 

• Easily conveniMa for the various 
operations 

• Performs to very close limits 


Name. . 

Address. 

.Postcode. EA / 1 


NOISE? 


get the 
measure 

OtOfiiAiE 

□ with the Sound Level Meter 
Wpe 1400G. 

□ Meets BS 3489 and lEG 123 
standards. 

□ Highly stable ceramic micro¬ 
phone unaffected by temperature 
and humidity. 

□ Measures sound levels from 
24dB to 140dB. 

□ Compact and portable—weighs 
23/4lb. 

□ Filters available for every pur¬ 
pose— Dawe types 1461, 1462, 
1463, 1464, 1465. 


TECNICO ELECTRONICS 




Premier Street, Marrickville, N.S.W. 2204. Tel. 55 0411 
2 High Street, Northcote, Vic. 3070. Tel. 489 9322 
Adelaide: 67 2246. Perth: 25 5722. 
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Short-Wave converter 
for two to six MHz 


In April we described a simple converter covering the frequency range 6- 
19MH2. This is another version which is designed to cover from 2-6.5MH2, 
and should thus be of interest to readers who wish to listen to the marine and 
other transmissions within this range. 

by IAN POGSON 


As a logical follow-on from our Basic 
Short Wave Converter covering the more 
popular short-wave bands between 6MHz 
and 19MHz, this latest unit covers the lower 
end of the short-wave spectrum: the range 
between about 2MHz and 6MHz. This band 
is somewhat more specialised, in that it 
includes quite a number of marine and 
other communications bands, but it can be 
quite rewarding. 

It is not proposed to repeat all the con¬ 
structional details as given in the April 
issue, as most readers should be able to 
refer to the earlier article if and when 
necessary. Rather, will we concentrate on 
the differences between the two units, 
giving sufficient information so that the 
more experienced reader will be able to 
construct this new version without much if 
any reference to the previous article. 

As may be anticipated, the main dif¬ 
ferences lie in the coils and tuned circuits 
generally. The padder capacitor in the 
oscillator circuit has been changed from 
.OOlSuF to 470pF, to meet the new tracking 


requirements. The printed wiring board and 
metalwork are identical to those used 
previously. This includes the dial drive 
assembly, although this of course has a new 
scale. As mentioned earlier, this dial 
assembly has been modified and the new 
one requires a somewhat higher front panel 
althou^ the mounting centres are the 
same. This has been taken care of in our 
metalwork drawing. 

In addition to the more obvious changes 
from the previous converter, we have sdso 
made a slight change in the intermediate 
frequency, from a nominal 1.6MHz to a 
nominal 1.5MHz. This can be done without 
any change to componeat values, it only 
being necessary to adjust the tuning slug in 
the output transformer. This change has 
been made because when an IF of l.GMOHz 
was first used the local oscillator of the 
receiver into which the converter was being 
fed appeared at 2.055MHz on the converter 
dial. By changing to an IF of 1.5MHz, this 
signal from the receiver oscillator is on 
1.955MHz, which is outside the tuning range 


of the converter. 

Due to the somewhat larger number of 
turns required on the aerial and oscillator 
coils for the lower frequency range, we have 
used the longer type of Neosid coil formers. 

While we are on the subject of coils, 
perhaps a good place to start construction 
would be to wind the aerial and oscillator 
coils. The aerial coil consists of a primary 
and a secondary winding, with the secon¬ 
dary wound first. This consists of 85 turns of 
28 B&S enamel wire. The start and finish of 
this winding may be anchored with a small 
piece of adhesive tape. This is slipped under 
a few turns at each end during winding. Hie 
end protruding is then folded over the top of 
the winding when completed. The primary 
winding of 10 turns of 28B&S enamel is 
wound over the bottom end of the secon¬ 
dary, after having placed a piece of tape 
over that part of the secondary. Again, tape 
is used to anchor the winding in place. 

The oscillator coil is treated in much the 
same way as the aerial coil, bearing in mind 
that the frequency stability of the oscillator 
largely depends on this coil. It should there¬ 
fore be wound firmly and finished in a work¬ 
manlike manner. The larger (primary) 
winding consists of 60 turns centre tapped, 
of 28B&S enamel wire. The tap on the coil 
may be effected in a number of ways. One 
simple method is to scrape the enamel from 
about > sin of the wire at the tapping point. 
Another short piece of the .same wire is 
soldered on to act as a lead. To avoid a short 
circuit, a small piece of adhesive tape 
should be placed under that turn at the tap. 
The secondary winding of 10 turns of 28B&S 
enamel is wound over the “earthy” end 
of the primary (that bypassed by the .OluF 
capacitor). 

To ensure that the windings stay firmly 
intact, they should now be given a coat of 
cellulose lacquer or other suitable material. 
When dry, the leads should be terminated 
such that when the coil is fitted to the board, 
the pins correspond with the relevant parts 
of the circuit. This is shown in the diagram. 

As the board was made to accommodate 
Neosid coil formers, and we found it 
desirable to use an output transformer 
made by RCS Radio in this instance, some 
care is needed in fitting this transformer. 
The following fitting procedure is 
suggested. 

Cut off the fifth pin close to the moulding 
so that there is no chance of it being short 
circuited later on. This pin is the one close to 
one of the can mounting lugs and is nor¬ 
mally a tap for one of the windings. Now 
bend each of the remaining four pins over so 
that they lie across the comers of the can. 
Then the pins are bent in dog-leg fashion 
such that they will enter the four holes in the 
printed board. The can mounting lugs must 



This view of the converter shows the older dial assembly which has recently been modified. 
Metalwork drawings allow for the new version. The aerial coil is just visible behind the panel. 

28 ELECTRONICS Australia, June, 1973 














This circuit is fundamentally the same as the original but with the necessary changes to 
allow for the new frequency coverage. 


PARTS LIST ___ 

1 Chassis-panel, 6 y 2 in long x 5 V 2 in high 
X Sin deep 
1 Cabinet to suit 
1 Dial assembly, Jabe! 6 / 36N 
1 Flexible coupling, 'Ain x 'Ain, Jabe! 

1 Miniature toggle switch, 3-pole, 2- 
position 

2 Terminals, 1-red, 1-black 
4 Rubber feet 

1 Rubber grommet for coax cable 
6 Spacers, 'Ain long x 'Ain diameter, 
tapped 'Ain Whitworth 
1 Printed board. Gin x 3in, 73 / 3c 

1 Aerial coil, RCS type 221 

2 Neosid coil formers, 7.6mm x 2'Am 
with grade 900 slug can 

1 Transistor, 2N5485, FE5485, MPF106 
1 Transistor, BF115, TT1002, or similar 

RESISTORS i'AW) 

1 100 ohms 1 4.7k 

1 3.3k 1 15k 

1 3.9k 1 22k 

CAPACITORS 
1 lOpF NPO ceramic 
1 12pF NPO ceramic 

1 39pF NPO ceramic 

2 GOpF Philips trimmers 

1 lOOpF 630V polystyrene 
1 415pF Roblan 2-gang variable 
1 470pF 630V polystyrene 

1 .001 uF 100 V polyester (or 

polystyrene) 

2 .01 uF 100V polyester 
1 0. luF 25V ceramic 

MISCELLANEOUS 

Hookup wire, 2ft coax cable, solder, 
screws, nuts. 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those used 
for our prototype. Components with 
higher ratings may generally be used 
providing they are physically compatible. 
Components with lower ratings may also 
be used in some cases, providing the 
ratings are not exceeded. 


also be bent inwards and in a similar 
manner so that they will also pass through 
the respective holes in the board. This done, 
the can may be mounted — but care must be 
taken to ensure that it is orientated 
correctly, according to the code on the 
circuit and that moulded adjacent to the 
pins. 

As we mentioned earlier, the dial we used 
is no longer made but if you have one on 
hand, then it may be used, as the mounting 
holes remain the same. Alternatively, the 
new dial may be used as suggestal, or you 


may make your own arrangements as you 
see fit, possibly by still making use of the 
dual ratio dial drive by Jackson Bros. This 
drive is available as a separate item from 
Messrs Watkin Wynne, 32 Falcon Street, 
Crows Nest, NSW 2065. 

The complete dial assembly is supplied 
with a scale, having in addition to a 0-100 
logging scale four blank ranges which may 
be calibrated according to actual needs. 
However, calibration of this converter may 
present problems to those readers who do 
not have any instruments for calibrating. 



AERIAL^ 
FROM Sla 




This diagram of the board shows clearly the placement of all components. The copper is 
shown as would be seen when viewed through the laminate. The pattern has been 
reproduced full size. 
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ItCVACI 
M NCl 


all shapes 
and sizes 
of sub 
miniature 
switches 


Toggle, rocker 
pushbutton, paddle 
lever lock ... ever} 
practical alternative 
lever action combined 
with maximutr 
performance, minimum 
weight and size anc 
available in one, two, 
three and four pole 
models 

Subminiature switches 
manufactured by C & K 
Components Inc. U.S.A 
are readily available in 
just about every shape 
size and configuration 
imaginable and they are 
readily adaptable to a 
multitude of uses where 
space is at a premium. 
All switches feature 
rugged construction 
and simple mounting 
... long-term, trouble- 
free operation is ensured 
Toggle switch contacts 
are rated 2 amps @ 
240v. AC and 5 amps @ 
28v. DC resistive load. 
The full C & K range is 
now available from the 
Professional Components 
Department, Villawood, 
NSW or Plessey Ducon 
Interstate agencies. 
Catalogue containing 
full specifications, 
options, information 
on hardware, panel 
layouts, mounting, etc. 
is available on request. 


PLESSEY 


Ducon 


Plessey Ducon Pty. Limited 
Box 2, Villawood, N.S.W. 2163 
Tel. 720133. Telex 20384 


MELB: Zephyr Products Pty Ltd 56 7231 
ADEL: General Equipments Pty Ltd 
63 4844/BRIS: Douglas Electronics Pty 
Ltd 97 8222/PERTH: H. J. McQuiUan 
Pty Ltd 68 7111 Everett Agency Pty Ltd 
84137/N.Z.: Henderson (N.Z.) 64 189 
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SW Converter 


To get around this problem, we are making 
scales available which are ready calibrated 
from 2-6.5MHZ. It is then only necessary to 
identify a signal of known frequency 
towards each end of the scale and make 
adjustments which will be described later 
on. Scales may be obtained through the 
Information Service for 50c each. 

Having completed the mechanical work, 
the converter is ready to be put into opera¬ 
tion. Quite a number of items must be 
considered here. We will assume that you 
have a suitable broadcast receiver into 
which to feed the converter. A source of 9 
volts DC at a couple of mUliamps should 
also be available. Ideally, if the receiver 
has a suitable supply, then the converter 
may share it. On the other hand, a separate 
9V battery may be used just as well. We will, 
also assume at this stage that there is a suit¬ 
able aerial. 

Connect the converter to the receiver, a 
suitable source of power and an aerial. 
Assuming that no signal generator is avail¬ 
able, set the receiver to 1500kHz on the dial 
or preferably, by tunihg in station 2BS or 
3AK, before connecting the converter. 
Switch on the converter and tune in any sta¬ 
tion that may be audible, adjusting the slug 
in the output transformer for maximum 
response. This tunes the transformer to the 
IF of 1500kHz. 

Now tune to a' signal towards the low 
frequency end of the dial and one whose 
frequency is known. Having tuned the 
station, more than likely it will not be in the 
right place on the dial. In this case retune 
the dial to the correct frequency and adjust 
the slug in the oscillator coil until the station 
is again being received. 

Now tune to a station of known frequency 
towards the high frequency end of the dial. 
Once again , having tuned in the reference 
station, it is not likely to be in its correct 
position. Set the pointer to the correct point 
and adjust the trimmer on the oscillator 
section of the gang until the station is 
retuned. As always, when aligning a super- 
het receiver, this process must be repeated 
several times until the stations are set at the 
correct points at each end of the dial 
respectively. The slug is used for the low 
end, and the trimmer for the high end. 

Each time the oscillator coil slug or 
trimmer is adjusted, the slug or trimmer on 
the aerial coil should also be adjusted. 

If you have a signal generator or you have 
access to one, then the process of alignment 
is made that much easier, but the principles 
are the same. With an accurately calibrated 
signal generator, you may also calibrate 
your own dial scale. 

If a signal generator is not available, 
there are some readily identifiable stations 
which can provide reference points. 

The US standard stations, WWV and 
WWVH both radiate on 2.5MHz, 24 hours a 
day. In most cases they should be audible in 
Australia during the hours of darkness. 

The Australian standard station, VNG, is 
on 4.5MHz, 24 hours a day. It should be 
audible in Australia at most times. 

The Australian short-wave station, VLI, is 
on 6.090MHz during normal ABC program 
hours. It should be audible at most times 



This rear view shows the main disposition of components, including the flexible coupling for 
the dial drive. The aerial coil is at the right, the oscillator at left, nearest the front panel. 


during these periods. 

There may be instances where a reader is 
located close to one of the stations on the 
suggested IF of 1500kHz, possibly resulting 
in breakthrough. A way out of this problem 
is to retune the broadcast receiver away 
just far enough to avoid this problem. It will 
be necessary to retune the output trans¬ 
former to the new frequency. In an extreme 
case it may even be necessary to tune 
slightly higher than 1600kHz, but this is 
hardly likely. Furthermore, it would 
reintroduce the spurious signal just above 
2MHz, as well as changing the dial 
calibrations somewhat. 

Providing that you have a broadcast 
receiver of reasonably good sensitivity and 
a good aerial system, this simple converter 
is capable of giving a good account of itself. 

A point which must be considered 
however, is the situation where the 
broadcast receiver to be used is fitted with a 
ferrite rod aerial. Many receivers are likely 
to come under this category but if there is 
provision for an external aerial then there is 
no problem of coupling in from the con- 


COIL CONNECTIONS VIEWED FROM ABOVE 

The coil connections. These should be 
followed carefully, as it is necessary to 
match the board connections. 


verter. At the same time, many receivers 
do not have provision for an external aerial 
and it becomes necessary to gain access to 
the rod to add a coupling winding. 

About three turns of light hookup wire 
should be wound over the earthy end of the 
coil on the rod. Tape the winding in place 
and connect the end nearest the earthy end 
of the main winding to some convenient 
earth point. The other end goes to the centre 
conductor of the coax from the converter, 
while the shield braid of the coax goes to the 
same earth point used for the earthy end of 
the added winding. 

When using converters with ferrite rod 
aerials, there is a potential problem caused 
by the fact that the rod continues to pick up 
broadcast stations, regardless of the fact 
that the converter is connected to it. This 
can cause interference, particularly at 
night. 

Should trouble be experienced, then the 
receiver may be retuned slightly. 


"OXFORD" 

RADIO CHASSIS 

INSTRUMENT CASES 

ENGRAVED & PRINTED PANELS 

"MINI BOXES" (Aluminium) 

Speaker Cases 

Rack & Panels (To Order) 

Stainless Steel Work (To Order) 

Wardrope and Carroll 
Fabrications Pty. Ltd. 
Box330 Caringbah2229 
Phone 525 5222. 
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Portable and relatively simple, this Instrument could be a 
boon to readers who are Involved with servicing or 
adjusting automotive engines. It permits timing ad¬ 
justment on a variety of engine and ignition con¬ 
figurations, shows up misfiring or cross-firing tendencies 
and, as a tachometer, allows idling speed to be set ac¬ 
curately. 


by J. de C. GRANDIN, A.S.E.(Aust.)* 


Initially, the instrument was developed 
by the author as an aid in checking and 
setting up the newer breakerless electronic 
ignition systems that have become standard 
equipment on such vehicles as Chrysler and 
Jaguar. However, normal breaker point 
ignition, as well as capacitor discharge and 
transistorised systems can also be readily 
checked, both to minimise pollution and 
optimise performance. 

It must be appreciated that not only fuel 
mixture, but also idle speed and ignition 
timing need to be set correctly to meet the 
requirements of 4.5pc, or less, of carbon 
monoxide in the exhaust emission at idle. 
New vehicles as from January 1972 must 
meet this condition. Many older vehicles in 
good order can also meet the requirement if 
properly adjusted. 

But even more urgent are the dangers of 
incorrect adjustments if they produce an 
uneven and unreliable idle condition. Many 
vehicles are fitted with vacuum brake 
boosters and, if the engine stalls, power 
assistance for braking is lost. Tlie 
necessary brake pedal pressure rises to a 
very high figure and, for a woman driver 
particularly, gives rise to a dangerous 
situation. On some vehicles it takes a hefty 
male driver to produce the necessary foot 
pressure for emergency stopping when 
vacuum boost is lost. 

On vehicles fitted with an automatic 
transmission, the stalled engine condition 
can pass unnoticed when descending a steep 
hill and the driver is only aware of the loss 
of braking ability at the instant when he 
needs it. 

This instrument design is therefore of¬ 
fered both in the interests of safety and 
pollution control. The following is an outline 
of its features: 

Rapid hook-up even with the engine 


* The Author is a lecturer in automotive 
engineering with the NSW Dept of 
Technical Education. 
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The prototype in¬ 
strument. "Stroke" 
and "RPM" swit¬ 
ches are to the left 
and right of the label. 
Sensitivity control is 
at the bottom. 
Converted torch case 
is in the foreground. 


running; protection against reverse 
polarity connections; not greatly affected 
by battery voltage variations; normal 
power timing lij^t output with related 
tachometer reading; ^ows HT variation 
between plugs; checks efficiency of RF 
suppression in leads; shows if cross-firing is 
present; has provision also for two stroke 
and Wankel type ignition systems; when 
used with a separate trigger unit, the timing 
light can be used for strobe work to show 
faulty valve action, fan flutter, un¬ 
serviceable harmonic balancer etc. 

Basically, the instrument involves a 
converter, powered from the car battery 
and capable of producing a high voltage DC 
output. This is used to energise a strobe 
lamp which is triggered by pulses picked up 
by a capacitance clamp from the ignition 
HT wiring. Ihe lamp can be used to set the 
ignition timing in the normal way, and 
generally to examine ignition behaviour. A 
metering circuit sensitive to the pulse 
repetition rate gives a direct reading of 
engine speed in rpm. 

Examination of the circuit will show that 
the supply leads are heavily bypassed to 
prevent RF from feeding into the internal 
circuitry by this path. TTie supply leads 
should be at least of 2.5mm auto hook-up 
type. 

TTie DC / DC converter uses a 2N3055 
power transistor, >^ich is provided with & 
starting bias developed across a forward 
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biased silicon diode at the return end of the 
base winding. The bias will approximate 
0.6V irrespective of variations in the battery 
supply voltage. 

The resistive network which feeds this 
diode also operates the LED indicator, as 
well as providing a return path for the 
circulating base current developed in the 
transformer. The base current amplitude 
can, in fact, be controlled conveniently by 
varying the value of the second 100-ohm 
resistor. 

The converter transformer was wound on 
a Mullard core type FX2242. Alternatives 
from the Miniwatt range are core types 
4322-020-22750 or 4322-020-22760, plus bobbin 
type 4322-021-30420. A further p^sibility is 
the E-core type E42, which will usually 
provide a direct electrical substitute. 

The wire gauges used are not highly 
critical but, in the prototype instrument, the 
secondary was wound with 150 turns of 
double tough enamel, 0.007in dia or 36SWG. 
The 12 turn primary was wound over this 
with 0.032in dia 21SWG, while the same wire 
can be used for the 4 turn base winding, 
which goes on last. Adequate insulation 
between windings is essential in the in¬ 
terests of reliability. 

The output from the converter trans¬ 
former is fed to a normal half-wave 
voltage doubling rectifier and applied 
across two voltage dependent resistors 
connected in parallel and cemented to the 


Auto Ignition 
Analyser and 
Tachometer 





















front panel with epoxy resin. The VDR’s 
provide a measure of voltage regulation and 
help to ensure that the unit will operate 
reliably almost irrespective of the battery 
input Voltage. The panel constitutes a 
necessary and convenient heat sink. 

Mainly because of variations between 
individual 2N3055 transistors, the writer has 
found it necessary to adjust the operating 
conditions in each case with this particular 
tvpe of circuit. The objective is to obtain 
about 360V across the VDR’s with the 
2N3055 working no harder than necessary, 
as evidenced by its temperature. If the 
output voltage is low with normal 12V input, 
the second 100-ohm resistor will have to be 
reduced in value. If the resistor value can 
be increased, while still maintaining the 
requisite output voltage, so much the better. 

Note that the negative line of the HT is 
connected to the battery negative via a 
o.47uF capacitor and a IK ohm *2 watt 
resistor to give a “virtual” earth. This 
precaution is necessary in case a positive 
earth vehicle is tested and any metalwork of 
the instrument should touch the frame of 
the vehicle. 

As can be seen from the photographs, 
input to the instrument is derived from a 
modified paper clamp which has jaws 2 
inches long, which give the required 
capacitance coupling to ignition wiring. The 
input lead is 6ft of 4mm co-axial cable. Note 
that the shield must not touch the clip, 
otherwise the input would be shorted. The 
sliield is soldered to the virtual earth which, 
in the instrument, is a flat braided copper 
lead to give low RF impedance. 

The input lead is connected to a toroid 
transformer having two windings, auto 
transformer connected. The input winding 
has 140 turns, while the output winding of 35 
turns is wound back over the input winding 
in the same direction of winding. TTie 
junction of the two windings is connected to 


THE PARTS YOU'LL NEED 

1 Plastic case, Jabel LPC, 

1 lOOuA meter movement, 0-10 scale 

1 front panel label (see text) 

2 FX 2242 cores (see text) 

1 DT2180 bobbin (to match cores) 

1 Toroid core, Neosid Ref 500, 0.75 x 0.562 
X 0.312in 

1 Strobe tube. Philips 126048 

2 SPOT miniature toggle switches 
1 pointer knob 

1 trigger transformer (PCS Radio Pty Ltd) 
1 shockproof torch case (see text) 

1 mains cord plug cover 

1 2in wide paper dip 

2 25A battery clips 

1 6in length of miniature tagboard 

SEMICONDUCTORS 

1 2N3055 silicon power transistor (with 
mica insulation and washers) 

1 Cl0681 silicon controlled rectifier 
1 light emitting diode 

1 BZX70 / C75 zener diode 

2 BY127/600, EM406 diodes 
1 BY126/200, EM402 diode 

1 BY126/50, EM4005 diode 

5 BA219 or similar small signal silicon 
diodes 

2 Voltage dependent resistors (Philips 
E298ED/A258) 


the virtual earth. The author used double 
tough enamel wire of 0.007 inch dia. 
(36SWG) 

The toroid is a Neosid core with %in 
CD, 9 16in ID and 5 / 16in long. Ref 500. 
This material is not adversely affected by 
strong external magnetic fields and has the 
right order of RF response. Sharp corners 
can be removed from the toroid by judicious 


RESISTORS 

(V 2 watt unless specified) 
lx 150k/ 1W, lx 10k,3x 1k,2x470ohm, 
1 X 180 ohm, 1 X 100 ohm / 5W, 1 x 100 
ohm / 2W adjustable. 

1 2.2k din) potentiometer 

2 Ik preset potentiometers 
1 10k preset potentiometer 

CAPACITORS 

1 luF paper capacitor (as used in CD! 

1 luF/ 100VW polyester 
1 0.47uF/ 100VW polyester 
1 0.22uF/ 400VW polyester 
1 0. luF/ 160VW polyester 

1 .0047uF / 100VW polyester or 

polystyrene 

2 400uF / 40VW electrolytic 
1 32uF / 40 VW electrolytic 

MISCELLANEOUS 

Enamelled copper winding wire (see text), 
hook-up wire, screws, nuts, solder lugs, 
solder, front panel and brackets to suit 
instrument case and torch body used. 

6 ft of 4mm shielded cable 

6 ft of 2-core shielded microphone cable 

6 ft of red 3mm auto flex wire 

6 ft of black 3mm auto flex wire 


filing. The completed transformer is 
cemented to a plain piece of Veroboard (no 
copper strips) and mounted on the back of 
the potentiometer. Contact cement was 
used for this purpose. 

Provision is made for both negative and 
positive HT pulses, as would be obtained 
from a multi-cylinder magneto. The input to 
the SCR is limited by two diodes bridging 
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Ignition Analyser 


the gate and emitter (or cathode). It was 
found necessary to connect a 0.0047uF 
capacitor from the gate to the virtual earth 
to prevent false triggering of the SCR in the 
presence of strong RF fields which exist 
with some ignition systems. 

When triggered, the SCR discharges the 
O.luF capacitor through the primary of the 
trigger transformer which is mounted in the 
power timing light head. The strobe tube 
element is ionised and the luF CDI type 
capacitor is discharged with the usual 
brilliant white flash. The cable from the 
instrument to the timing light head is 6ft of 
shielded 2-core microphone cable. 

After discharge, the SCR blocks and is 
ready for the next pulse, while the O.luF 
capacitor recharges from the HT line via 
the 150K ohm 1 watt resistor, and the DC 
path through the associated metering 
circuit: The voltage is limited and regulated 
by a 75 volt Zener diode. 

The Philips strobe tube in conjunction 
with the RCS trigger transformer is fired 
reliably by the O.luF capacitor held at 75 
volts. To check on this aspect, the author 
reduced the O.luF capacitor to 0.047uF and 
triggering was still reliable. 

Being connected in series with the dump 
capacitor charging circuit, the metering 
system responds to, and integrates, the 
number of charging cycles over a given 
period —* and therefore the flashing rate. 
Range switches and a system of shunts 
allow the meter to be calibrated for 
specific functional scales. 

The values given for the shunts in ^e 
metering circuit are suitable for a Ferrier 
O-lOOuA meter. The author understands that 
Ferrier instruments will be prepared to 
supply a photo engraved panel for the in¬ 
strument. 

If any other strobe tube, trigger trans¬ 
former or meter is used, the builder may 
find it necessary to alter values in this pait 
of the circuit to accommodate the changes 
made. 

As can be seen from the photographs, the 
timing light was arranged to fit into an 
inexpensive torch purchased from a chain 
store. The body is made from a semi- 
flexible plastic and is ideal for the purpose, 
capable of withstanding reasonably rough 
treatment. A frame of brass strips, made up 
into an elongated “U” shape, mounts the 
trigger transformer, tag strips and a circle 
of plain fibreglass board which supports the 
strobe tube. 

It is suggested that the trigger trans¬ 
former be mounted approx. Va inch further 
back than shown, so that the wires to the 
strobe tube will not need to be bent too 
sharply or too close to the tube itself. 

A clamp was also mounted on the brass 
frame to take care of stress on the cable. A 
plastic cover from a 3 pin mains plug gives 
further support to the cable. 

By mounting the trigger transformer in 
the timing light head, the need for a high 
voltage lead is avoided and any shunt 
capacitance across the transformer 
secondary is minimised. The low 
capacitance enables high repetition rates to 
be obtained with small amounts of trigger' 
power. 

Initial calibration of the completed in¬ 
strument is fairly simple. A source of 6.3 


A dose-up view of the basic instrument and strobe light head removed from their respective 
housings. An angle bracket, attached to the rear of the instrument panel and straddling the 
meter, supports the converter transformer and the tagboard. No detailed drawing is available 
but the layout is not critical. 


volt 50Hz is required. One side of the 6.3v 
source is connected to the virtual earth. The 
other side is fed, via a 2.2k ohm resistor to 
the moving arm of the 2.2k (rfim poten¬ 
tiometer, set to approximately mid position. 
A jumper lead is needed to connect the 
cathode of the SCR to the virtual earth. 

With the instrument connected to a 12 volt 
battery, the lamp should now be flashing at 
.3000 times per minute representing 6000rpm 
for a four stroke engine. 

The instrument switches should be set to 
“4 stroke” and “lO.OOOrpm”. Adjust the Ik 
ohm potentiometer associated with the 0- 
10,000rpm range so that 6000rpm is read on 
the meter. Now adjust the 2.2k ohm sen¬ 
sitivity pot. so that only the peaks of the 6.3 
volts sine wave are triggering the SCR and, 
if necessary, re-adjust the Ik ohm poten¬ 
tiometer to obtain a 3000rpm reading. 

Switch now to the ”2 stroke” position and 
adjust thd Ik ohm potentiometer associated 
with this circuit to 3000rpm. The reader can 
now see that the ”2 stroke” readings are 
half that on the ”4 stroke” switch position. 

To calibrate the ”0-1000rpm” position, an 
engine can be used, preferably a normal 4 
stroke type. Clip the battery leads to the 12 
volt battery connections and the HT clip to 
any spark plug lead. Set switches to ”4- 
stroke” and ‘‘0-10,000rpm”. Bring the engine 
speed to 2000rpm, as read on a separate 
tachometer, and adjust the 2.2K ohm 
potentiometer so that steady flashing is 
obtained. Switch to ”2-stroke” and ”0- 


lOOOrpm”, adjust the 10k ohm poten¬ 
tiometer associated with the range so that 
full scale reading is obtained Use a 
screwdriver with an insulated handle, 
otherwise leakage due to body resistance 
will upset the readings. 

A further check can be made by switching 
to ”4 stroke” and leaving the remaining 
switch to ”0-1000rpm” with the engine 
brought back to normal idle rpm. Note that, 
if the idle speed is set to 600rpm, the “beat” 
of the engine (4 stroke) will be 5 per second 
or 300 per minute and this can be checked 
against the sweep second hand of a watch 
provided your ears are well enough 
“educated” to engine sounds. 

In use as a normal timing light, the ap¬ 
propriate switches are correctly positioned, 
the clip placed on the No 1 HT lead and the 
light aimed at the timing marks. 

Usually the check is made at idling speed 
with the vacuum line to the distributor 
disconnected. However, this is not always 
the case. For example, in one high per¬ 
formance European vehicle, the timing is 
checked at 1700rpm. Always make sure that 
the 2.2k ohm sensitivity potentiometer is 
advanced just far enou^ to give steady 
flashing. 

A check can be made from idle speed to 
make sure that the advance systems are 
operating. As engine speed is raised from 
i^e, the timing mark will advance with 
speed. The operation of the vacuum ad¬ 
vance unit can be checked by removing and 
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replacing the vacuum hose on the 
distributor with the engine at ap¬ 
proximately 2000rpm. 

Most engines use a combination of cen¬ 
trifugal advance and vacuum advance. For 
an idea of how much advance is being 
made, make a chalk mark on the crankshaft 
pulley at 90 degrees behind the normal 
timing mark. If the total advance is halfway 
between the two marks, then this is 45 
degrees. Always check the specifications 
for any given engine. 

For HT variations between plugs, move 
the clip to the HT lead of the coil. If the 
engine has 6 cylinders, then the lamp will 
flash six times faster with the tachometer 
reading six times as much. Adjust the 
sensitivity control until a variation or 
unevenness in output is obvious. For 
example, one plug may require con¬ 
siderably more HT than others and this will 
be readily shown up as the sensitivity is 
reduced. 

Moving the clip from one plug lead to 
another will find the appropriate plug. 

The efficiency of the RF suppression in 
HT leads can be checked by moving the clip 
as close as possible to a plug and setting the 
sensitivity control so that the lamp just 
flashes regularly. As the clip is moved back 
along the wire away from the plug, the light 
will cease to flash as the RF component is 
suppressed. Breaks in the HT leads can also 
be located by this check of the RF com¬ 
ponent. The efficiency of separate sup¬ 
pressor resistors normally used with wire 
type HT leads can also be checked by the 
same method. 

Cross firing is a dangerous situation that 
can cause serious damage to an engine. Its 
presence can be found by using the clip on 
one or more HT leads and finding that it is 
difficult to obtain stable firing of the lamp 
when adjusting the sensitivity control. As 
the pick-up clip relies on its capacitance to 
the HT lead to function, it will also respond 
to strong unwanted pulses in adjacent HT 
leads. The cure is to keep the HT leads well 
apart. Manufacturers make special spacers 
for the HT leads to enable this to be done. 

In a future article, a trigger unit will be 
described to enable this instrument to be 
used for stroboscopic work. 

EDITOR’S NOTE: The author of this article 
is a lecturer in Automotive Engineering 
with the NSW Department of Technical 
Education. The instrument has therefore 
been developed and tested in a practical 
situation. Because we were not involved in 
its development, we are not in a position to 
provide additional constructional data nor 
can we become involved in correspondence 
regarding aspects of design. However, 
experienced constructors should be able to 
produce their own versions of what is un¬ 
doubtedly a very useful instrument, par¬ 
ticularly for those who are involved 
professionally in examining and adjusting 
automotive engines. 

Note also that the instrument depends for 
its operation on an input sensitivity control, 
which needs to be adjusted for individual 
engines, ignition leads and operating 
speeds. It relies on this for accurate 
readings and to show up tendencies to 
misfire and crossfire. Because the in¬ 
strument is potentially sensitive to both 
intended and spurious pulses, and because 
it relies on a discrete manual adjustment, it 
is not necessarily suitable for adaption as a 
dash-mounted tachometer. ® 



soldering irons 
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Buy a SCOPE and join 
the club of satisfied 
USERS—you need not 
keep it a secret, others 
don’t. That’s why SCOPE 
IS KNOWN AT ALL THE 
BEST PLACES—in the 
tool kit, on the bench, in 
the boot, on the kitchen 
table, in the garage, on 
the service truck, in the 
engine room, even on the 
roof... Wherever SCOPE 
goes it gives you the best 
service—and a host of 
satisfied users will agree 
It Is the QUICKEST, the 
EASIEST, the SAFEST 
...THE BEST OF ALL 
SOLDERING IRONS. 


ECONOMICAL 

Consumes current only 
whilst in use. Scope 
performs all the functions 
of other irons from 40 to 
150 Watts. (MinIscope— 
up to 75 Watts). 

FAST 

Fast heating due to the 
unique replaceable 
carbon element. Only 5 to 
6 seconds’ initial heating 
up time from cold, then 
practically instantaneous. 


VERSATILE 

Copes with all soldering 
jobs—from miniature 
components to large 
solder lugs. Temperature 
control at your finger tips. 
Heat only when, where 
and as much as needed. 

SAFE 

Low voltage operation. 
Scope irons operate from 
2.5V to 6V. 

For your complete protec¬ 
tion and the satisfactory 
operation of your Scope 
iron, demand and use THE 
APPROVED SCOPE 
natronic 

TRANSFORMER which 
incorporates a specially 
designed ELECTRO¬ 
STATIC SHIELD. 



‘Approved by electricity 
authorities APR. 

No. N/360/6894-5 


CONVENIENT 

Ideal for those almost 
inaccessible spots. No 
burning of adjacent 
insulation. 

LIGHT WEIGHT 
Scope De Luxe weighs 
only 3V2 ozs. 
Miniscope 1% ozs. 



All irons are supplied 
complete with a spare tip 
and two elements and 
suitably packed for 
presentation as a gift. 


SPARE PARTS 


No expensive resistance 
wire heating elements to 
replace. Maintenance 
without special tools. 
Spare tips, carbon 
elements and other parts 
readily available from 
your Scope Distributor. 


Scope products are 
available from all major 
electrical wholesalers 
and Hardware Stores 
throughout Australia and 
from H. W. Clarke, 
Wellington and Auckland, 
New Zealand. 



MINISCOPE 


SCOPE MEANS A LIFETIME OF SATISFACTION 


IRH Components Pty. Limited 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 
74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021 


Interstate Agents 
HOB. TAS. 342811 
LAUN. TAS. 22844 
PERTH W.A. 82271 
ADEL S.A. 231971 
BRIS. OLD. 211933 
New Zealand 
H. W. CLARKE 
(N.Z.) LTD. 



THE COMPONENT DIVISION 
OP IRH INDUSTRIES LIMITED 


I Please Post free SCOPE literature 

I 

I NAME ... 
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Delay systems for 
"courtesy lights" 


Here is a simple device which, added to the interior lighting circuit of your car, 
will provide a subtle sense of luxury and convenience for both yourself and 
your passengers. As far as we know, there is no car on the market which 
provides this feature, even as an option. 

by PHILIP WATSON 


One of the minor irritations which readers 
have doubtless experienced, concerns the 
behaviour of the so-called courtesy lights in 
the average car. While they provide a 
welcoming sight as a car door is opened on a 
dark night, the effect is rather spoiled when 
one enters the car and pulls the door shut. 
The light goes out just when one needs it to 
locate the ignition lock, identify the ignition 
key. find and fasten the seat belt, to say 
nothing of disposing of any parcels which 
one may be carrying. 

Granted, there is an internal switch for 
these lights, but finding it can be just one 
more problem in the dark. In short, think 
just how much nicer it would be if the light 
stayed on long enough to allow one to get 
settled. 

Such a feature is even more valuable 
when you are ushering a guest into your car. 
Since the internal switch is seldom ac¬ 
cessible from the pasenger side of the car, 
one normally has no option but to plunge the 


was ready to drive off. 

Consideration of this problem led to 
another idea. Would it be possible to in¬ 
terconnect the delay circuit with the 
headlight circuit so that the courtesy light 
would switch off automatically w^en the 
headlights were switched on? 

To cut a long story short, both ideas were 
tried and proved to be perfectly practical. 
With the headlight interlock arrangement 
the delay time is no longer critical. It can be 
extended to two minutes or more — ample 
time for all that normally needs to be done 
— yet the light stays on for no longer than it 
is actually required. 

My first attempt used the circuit shown in 
Fig. 1. Althou^ this was subsequently 
discarded, it is a perfectly practical circuit 
with certain natural advantages which 
some may prefer. The main point is that it 
uses a relay, while the later circuits were all 
solid state. The relay has the disadvantage 
that it is normally dearer (when new) than 


series. Tlie purpose of the resistor is simply 
to limit the initial charging current through 
the capacitor to a reasonable level and 
prevent damage to the door switches. In 
spite of it, the capacitor charges almost 
instantaneously. 

Regardless of the time needed for the 
capacitor to charge, the transistor is for¬ 
ward biased immediately the switch closes, 
due to the very low impedance of the bat¬ 
tery. Initially the full voltage appears 
across the 15 ohm resistor then, as the 
capacitor charges, progressively across the 
latter until it is fully charged. 

With forward bias applied, the transistor 
conducts, the relay contacts close, and the 
courtesy light is switched on. When the door 
switch opens the charge on the capacitor 
maintains the forward bias on the tran¬ 
sistor, holding the relay closed until the 
capacitor is discharged. 

With the circuit as shown, the capacitor 
can discharge only through the 10k resistor 
and the base / emitter junction of the 
transistor. It cannot discharge through the 
100 ohm resistor and the headlight circuit 
because diode D1 is reverse biased. With the 
values shown the relay should remain in for 
about two minutes. 

If, before this time elapses, the headlights 
should be switched on, diode Dl becomes 
forward biased and provides a low 



)COURTESY 
LIGHT 



^COURTESY 

LIGHT 


The experimental circuit which the author produced first If a relay 
is readily available it is quite practical. 


Inverted version for positive chassis cars. Both circuits assume the 
door switches are on the chassis side of the lamp. 


car into darkness as the door closes, 
leaving the guest to fumble in the dark until 
the driver’s door is opened. Once again, how 
much nicer if the light stayed on during this 
period. 

From these thoughts came the idea of a 
delay circuit for the courtesy light; some 
simple arrangement which would hold the 
light on for a short period, say 30 seconds, or 
whatever time the user found was a 
reasonable compromise. For such a fixed 
time arrangement would have to be a 
compromise; if it was too short one would 
not have time to settle in properly; if it was 
too long the light would still be on when one 


a power transistor and is, at least in theory, 
less reliable. 

In practice a disposals relay may be 
cheaper than a power transistor and, even if 
theoretically less reliable, may still be 
reliable enough for this simple task. 

The operation of Fig. 1 is quite easy to 
follow. Assuming that all switches are open 
and that the 2200uF capacitor is discharged 
there will be no forward bias on the tran¬ 
sistor, no collector current through the 
relay, and the relay contacts remain open. 

When one of the door switches is closed, 
the 12V supply is connected directly to the 
2200uF capacitor and 15 ohm resistor in 


resistance discharge path for the capacitor. 
TTie 100 ohm resistor limits the current 
through the diode to a safe value. Discharge 
time is about one second or less. 

Two other diodes are used in the circuit. 
The purpose of D2 should be fairly obvious; 
to limit any induced voltages caused by the 
collapsing magnetic field when the relay is 
switched off. 

Strictly speaking, this diode may not be 
essential, since the switch-off function is 
relatively slow in either mode. However, we 
regard it as cheap insurance, just in case a 
malfunction elsewhere causes a sudden 
switching action. 
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Construction is quite straightforward and the coding should minimise any problems. The 
switching transistor, left, is spaced above the board with an extra nut, to dear the terminals. 
A more compact layout may be possible, but leave holes for mounting. 
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HEADLIGHT 
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COURTESY 
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D1 

t 

M404.etc. 1 
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Courtesy Light 


The function of D3 may not be quite so 
obvious. It is to ensure that the headlight 
circuit completes the switching off function. 
Because of the presence of Dl, the headlight 
switch cannot discharge the capacitor 
below the natural junction voltage of the 
diode, about 0.6V. In practice it can be 
higher than this due to voltage loss along the 
headlight lead wiring, depending on where 
the circuit is tapped into the car’s electrical 
system. 

Thus it could be that this circuit may not 
discharge the capacitor below 0.8V or even 
IV. at which level it will still be capable of 
holding the transistor in conduction. While 
the capacitor will discharge eventually — 
and sooner than otherwise — the system 
will not react immediately, as is required. 

By including D3 in the emitter circuit the 
voltage level at which base / emitter 
current will begin to flow is increased by the 
natural junction voltage of the diode (0.6V 
approx.). Thus the voltage at which the 
transistor will cease conducting is raised 
from about 0.6V to about 1.2V. The price we 
pay for this is a slightly reduced “on” time, 
but this is more than adequate anyway, with 
the size of capacitor shown. 

F'ig. 2 is essentially the same 
arrangement, except that it has been 
modified to suit a positive chassis electrical 
system. 

Wliile we have shown only two relay 
circuits it is necessary to consider four 
possible situations. In addition to the car’s 
electrical system polarity, we must con¬ 
sider the relative positions of the courtesy 
light and its associated switch; some cars 
wire the lamp on the active side with the 
switch between lamp and chassis, others 
put the switch on the active side and the 
lamp on the chassis side. 

The same remarks apply to the solid state 
circuits to follow, and all four situations are 
considered. Readers wishing to use relays, 
but having a reversed lamp/switch 
arrangement, should be able to evolve the 
necessary circuit by reference to Figs 5or 6. 

Fig 3 shows the configuration which the 
author built and fitted to two cars, both 
having a negative chassis electrical system 
and the lamp in the active side. In place of 
the relay is a power transistor, direct 
coupled to the smaller transistor in the 
timing circuit. When the smaller transistor 
conducts, so does the larger one. Apart from 
this, the circuit functions exactly as before. 

There is one small difference in its 
behaviour, however. The relay provides a 
snap-off action, but the solid state version 
reflects the discharge action of the 
capacitor, the lamp dimming gradually 
over a period of about 15 seconds at the end 
of the two minute cycle. 

Before we hit on the idea of using the 
headlamp circuit as a switch-off device, we 
made some effort to avoid this effect. While 
we had some success, it was only at the 
expense of “on” time and, when the head¬ 
light arrangement was evolved, it was no 
longer regarded as important. 

Fig 4 is simply an inverted version of Fig 
3, using an NPN / PNP combination in 
place of the PNP / NPN arrangement of Fig 
3. 

Figs 5 and 6 are designed to cope with the 
alternative car wiring situation, where the 


The circuit which the author fitted to his car. It is for a negative chassis system with the door 
switches on the chassis side of the lamp. The switch on the right, shown dotted, is the 
normal panel switch for the courtesy light. 


HEADLIGHT 

SWITCH 


HEADLIGHTSf 


FIG. 4 


The inverted version; again for systems with the switches on the chassis side of the lamp. In 
cars where the lamp and switch positions are transposed, it may be a simple job to re¬ 
arrange the wiring. Alternatively, consider Figs 5 or 6 on next page. 


door switches are in the active side and the 
lamp on the chassis side. As can be seen this 
calls for a slightly different circuit, the 
simple diode coupling into the headlight 
circuit being difficult to arrange with £is 
switch arrangement. 

In its place we have used another tran¬ 
sistor, effectively in parallel with the 
electrolytic capacitor, and with its base 
connected to the active side of the headlight 
circuit. 

While this may seem to make the circuit 


unduly complex, it is only marginally so. 
The transistor will cost only a few qents 
more than the diode and only a few extra 
connections are involved. 

Note that, of all the circuits presented, 
Figs 1 and 3 are the only ones that have been 
built and tested; Fig 1 on the bench and Fig 
3 in cars. 

The original unit was constructed on a 
piece of tagboard, 18 terminal pairs long. A 
good idea of the layout can be gained from 
the photograph. In fact, the board is 
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2x2N3638A 
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LIGHT 


EM404.etc. 


HEADLIGHTS 


For isolatinK faults in transistors, diodes and 
other semi conductors, findinR dry joints and bad 
contacts. Protecting heat sensitive components 
whilst soldering, checking thermostats and ther¬ 
mal cut-outs. 

Electrolube is non-toxic and will not affect any 
paints, plastics, or rubbers. 

Available from leading electrical wholesalers. 


running up inside the windscreen pillar. 

As already intinfiated, the connections 
associated with the headlight circuit are 
moderately critical, in that they should 
involve a minimum voltage drop between 
(hem. The ideal arrangement is to pick up 
the main 12V supply from the active side of 
(he headlight switch, and the discharge 
circuit (Dl) from the other side. In this way, 
only the loss across the switch contacts will 
be involved. 

In one car on which the author worked the 
headlight switch could be removed from the 
Iront of the instrument panel with little 
trouble. In this case it was both simple and 
logical to connect directly to the headlight 
switch terminals. 

ITie other car was a different proposition. 
Access to the headlight switch was almost 
impossible without removing it, and 
removing it would have been a major un^ 
dertaking — or, at any rate, one which could 
not be justified. Instead the 12V supply line 
was picked up from the fuse panel, taking 
advantage of a spare fuse space to Ht the 
delay unit's fuse. 

The connection for Dl was picked up from 
the dip switch, the common lead being 
identified as the odd colour, after deter¬ 
mining which two of the three leads went to 
(he headlights. No difficulty was ex- 


+ 12V- 


HEADLIGHT 

SWITCH 
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COURTESY 

LIGHT 


headlightsvA/ i5a: 


FIG. 5 

Suggested circuit for positive chassis system with the switch on 
the active side of the lamp. Control by the headlight circuit calls for 
a transistor rather than a diode. 


FIG. 6 

A similar arrangement for a negative chassis system. Readers vvho 
prefer to use a relay in either of these two systems should be able to 
work out a circuit by reference to Figs 1 or 2. 


perienced due to voltage drop across these 
short lengths of cable and, in fact, the ad¬ 
dition of D3 probably provides a generous 
safety margin under even less favourable 
conditions. 

The board can usually be most con¬ 
veniently mounted on a pair of short stand¬ 
off pillars secured to the interior fire wall, 
taking advantage of any convenient area. 

The two units which the author built have 
now been in use for nearly 12 months, and 
have given no trouble of any kind. On the 
other hand, the convenience they provide 
has been very much appreciated, and is now 
taken more or less for granted. 

An unexpected bonus feature becomes 
evident when driving into a dark garage at 
night. One can lock the car and still have 
enough light to find the garage door or light 
switch. 

Only one minor hazard has been ex¬ 
perienced. Be prepared for well-meaning 
parking attendants, fellow motorists, and 
members of the public intercepting you as 
you leave your car to point out that you have 
left the interior light on! Some seem 
reluctant to accept a simple explanationt 
and insist on waiting to see light switch off. 


Courtesy Light 


probably a little longer than strictly 
necessary, some allowance having been 
made ir^ the layout for modifications which 
did not prove to be necessary. The space 
between the electrolytic capacitor and the 
transistors, in particular, could certainly be 
reduced. However, be sure to leave a clear 
hole at or near each end with which to 
support the board. 

'Hie power transistor is raised above the 
l)oard by fitting an extra nut to each 
mounting bolt to act as a spacer. This keeps 
it clear of terminals on the board and allows 
(hem to be used for other purposes. The 
base and emitter pins are taken through 
small holes drilled in the board, turned 
over, and soldered to terminals, one on each 
side of the board. One, the emitter, connects 
straight to a flying lead for chassis con¬ 
nection, the other, the base, to the 47 ohm 
resistor which can be seen in the 
photograph. 

Fitting extra units of any kind to a car 
often involves as much effort as making the 
unit, particularly if one is not familiar with 
(he wiring. In this case there are two main 


R.F.1547D 


circuits to be identified, the courtesy light 
circuit and the headlight circuit. In fact, the 
courtesy light circuit will have had to be 
inspected before the unit is built, in order to 
determine which configuration to make. A 
circuit of the electrical system is very 
handy, if only to provide the colour code, but 
is by no means essential. 

llie leads from the door switches are 
usually found coming over the top of the 
(rim forward of the front doors. TTie lead(s) 
to the courtesy light can usually be found 


PARTS LIST 


1 PISIP power transistor, 2N3055 or similar 

1 NPN general purpose transistor, 2N3638A 
or similar 

2 small power diodes, EM404 or similar 
1 2200uF, 16VW electrolytic capacitor 
1 length terminal board, 18 prs terminals 
long 

Automotive fuse, bullet connectors or 
similar, as required. 

RESISTORS {V 2 W) 

1 15 ohm 
1 47 ohm 
1 100 ohm 
1 10k ohm 


RICHARD PDOT (AUSTRAUA) PTY. UTD.' 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Telephone: 43-0326. 
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Our new GO-watt receiver. 
For people who want more 
power than a 100-watt 

receiver. 



It isn’t hard for soriK high fidelity companies to 
turn a 40-watt receiver into a 100-watt receiver. All 
they have to do is overestimate their own power. 

Instead of testing their receivers at every audible 
frequency, for instance, they use one easy-to-reproduce 
frequency. Or they use “pe^ power” or “IHF” watts 
instead of true RMS watts. Or omit distortion figures. 

This is similar to computing a golf score by 
counting only the best holes. The results look terrific 
but they don’t correspond with reality. 

You can avoid this sort of inflation by buying the 
new Harman-Kardon 630 receiver. 

The 630 produces 30/30 RMS watts at less than 
0.5% total harmonic distortion from 20Hz to 20kHz, 
both channels driven simultaneously into an 8-ohm 
noninductive load at standard line voltage. 

Which is more than many lOOwatt receivers can 
say, and that’s why they don’t. (If the power rating of a 
receiver isn’t phrased exactly this way, you owe it to 
yourself to be suspicious.) 

But the 630 not only gives you more power than 


so-called 100-watt receivers; it makes better use of 
the power. 

The 630, like our 90-watt receiver (the 930), uses 
a unique system called “twin power.” 

Other receivers have only one power source, 
which lets them function perfectly well with quiet 
musical passages. But when a sudden tone burst 
comes along, one channel robs the extra power it 
needs from the other channel—weakening both and 
creating distortion in the process. 

The 630 eliminates this in-fighting between 
channels by having an independent power supply for 
each. So no matter how difficult the musical passage, 
both channels can handle it flawlessly. 

Of course, all of this has a price. Fortunately, it’s 
a moderate one: $398. 

For that, you can buy a receiver with more watts 
than ours. But you can’t buy one with more power. 

For more information, write to 
Jervis Australia, P.O. Box 6, Brookvale, NSW 2100 
or phone 939-2922 Harman / kardon 

The Music Company 
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Build this all-electronic 
noughts-and-crosses game! 


Here's a project which should really produce some interest among those 
readers keen on electronic games. Although not a project to be assembled in a 
couple of evenings, it should be well within the capabilities of anyone with a 
basic knowledge of electronic project building. And you can build it so that it 
will either win the game every time, or occasionally lose. 

by GRAHAM J. HUNT^ 


In the April 1%9 issue of Electronics 
Australia, the Reader Built It columns 
included an article describing a simple 
noughts-and-crosses machine using lamps 
and switches. The article concluded with a 
suggestion that other readers might be able 
to work out a more proficient machine, 
without getting into circuitry which is too 
forbidding. The game described in this 
article is my answer to this suggestion; it is 
fully solid state, and took six months of my 
spare time to design and construct. 

While the unit is experimental, and could 
probably be improved upon in a variety of 
ways, I think readers should find it of in¬ 
terest. If nothing else, it should provide a 
good starting point for further experiments. 

The prototype unit consists of a compact 
*‘control unit” and a larger box housing the 
power supply and logic section, the two 
being linked by a 30-wire cable. The control 
unit is the part actually used to play the 
game; it has a front panel divided into 9 
squares, each square containing an ”0” 
lamp (to register the player’s moves), an 
“X” lamp (for the machine’s moves), and a 
pushbutton. The power supply and logic unit 
is built in a Lektrokit box about 17 inches 
long, with the circuitry wired on cards 
mounted between the bars running along 
the frame. 

Before going any further, it may be as 
well to list the amount of equipment 
required. The circuit comprises 38 tran¬ 
sistors, 109 diodes, 22 integrated circuits, 92 
resistors, 24 capacitors, 18 6-volt 40mA 
globes and 10 pu^ buttons (1 reset). To this 
must be added the power supply, the ratings 
of which can be seen from the circuit. 

If all parts were to be purchased new the 
cost of a project like this would probably be 
prohibitive. However, many of the parts 
may be obtained from used computer- 
boards to keep the cost down. 

Besides the technical interest the device 
creates, it never fails to attract a crowd of 
would-be experts and will keep the kids 
amused for hours. 

To start the game, the player makes the 
first move by pressing one of the buttons. 
Tlie corresponding 0 lamp lights (recording 
the move). The machine then lights an X 
lamp according to its store of logical 
“answers” or counter-moves. Thereafter, 
for every possible attacking combination of 


*16 Herbert Street, Highett, Victoria 3190 


O’s, there is a logical X which will appear 
automatically. 

To cope with illogical or non-attacking 
play, the following occurs: A move sensor is 
set each time the player makes a move, and 
reset by the resulting X. If no logical X ap¬ 
pears within about 300 milliseconds, then 
the scanner is started and an “arbitrary” X 
placed in a vacant square. This of course 
resets the move sensor, which stops the 
scanner and the machine is ready to accept 
the player’s next move. 

The board is scanned in a fixed, pre¬ 
arranged order which has been work^ out 
to give the machine the best possible chance 
of winning. The operation is such that with 


the basic circuit the player can never win. 
Either the machine will win or the game 
will stalemate. Should the case arise where 
the player has the machine trapped two 
ways, then two X’s will appear 
simultaneously. This is unfortunate, but it 
was felt that circuitry to overcome this 
problem would be unnecessarily involved. 
Later in the article details will be given of 
an add-on circuit to allow occasional wins 
by the player. 

The block diagram of the basic unit is 
shown, and this may be used to follow the 
operation of the device using the circuit 
diagram. Note that for convenience the 
squares of the control unit board are 


labelled from A to J, according to the 
following format (Fig 1): 


A 

B 

c 

D 

E 

F 

G 

H 

J 


In the description which follows, the 
symbols “Ao,” “Bo,” “Jo” and so on are 
used to indicate moves by the player in the 
squares concerned, while “Ax,” “Bx,” 
“Jx” and so on are used to indicate the 
machine’s moves. Single letters such as 
“A” and “J” are used to indicate logic 
signals derived from the player’s moves. 

•Hie transistors Q1 & Q2, Q3 & Q4 . . . Q17 
& Q18 form nine bistable pairs, having a 
similar type of operation to an SCR. When a 
button is pressed, 7V is connected via the 
4.7k resistors Rl, R4 etc to trigger the ap¬ 
propriate circuit. Pressing the reset button 
removes the supply and the circuit restores. 
If we assume that button A is operated, 


then the resulting base current in Q2 causes 
a collector current which flows via R3 and 
lamp Ao to -f 7V. Some of the voltage across 
R3 is tapped off by VRl and the base current 
in Q1 that this induces causes a collector 
current through the base of Q2; the circuit is 
thus locked up, and lamp Ao lights. 

Note that a 10 ohm pot could be used here 
in place of VRl, but this was not available at 
the time of construction. Capacitor Cl 
prevents false triggering of the circuit when 
the reset button is released. VRl should be 
set so that reliable holding is just obtained; 
optimum setting will give about 0.25V 
between the base and emitter of Ql. Almost 
any combination of transistors should work 


0’• LAMP DISPLAY “X” LAMP DISPLAY 



Basic block diagram of the machine, which is virtually a special-purpose digital computer. 
Attacking moves by the player result in appropriate counter-moves by the machine. The full 
circuit is shown opposite. 
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and a wide range of “Specials* fdr every application 


Power 
wirewound 
resistors 


r QUALITY 
BEST< SERVICE 

and 

Australian made 


Series ASW 
Reliable—insulated 
—Precision winding 
—LowT.C.— 
Weldable 
leads 
11 watts. 


Type P.W. 
featuring Fireproof 
inorganic construction 
5 to 20 watts. 


Flat Type FRW 
20 to 75 watts 
with high temperature 
Pyrosll D-Coat 


Tubular Styles 
20 to 200 watts 
with high temperature 
Pyrosll D-Coat 


j 


Whether your need is for standard styles or a “special” we know we can 
help you—30 years of making wire wound resistors has built In this confidence. 


IRH Components Ry. Limited 

Wholly Australian owned and the largest manufacturer of resistive components in the Southern Hemisphere. 

THE CRESCENT, KINGSGROVE. N.S.W. 2208. PHONE: 50-0111 74 RAGLAN ST.. PRESTON. VIC. 3072. PHONE: 44-5021 

INTERSTATE DISTRIBUTORS 

S.A. Collet & Cant Pty.Ltd. W.A. Simon Holman & Co.Pty.Ltd. Tas. W.P.MartIn Pty.Ltd. (Launceston). 

Telephone 23-1971. Telephone 8-2271. Telephone 2-2844. 

Q’land. K.H.Dore and Sons. Tas. W.P.MartIn Pty.Ltd. (Hobart). 

Telephone 21-1933. Telephone 34-2811. 


(©sr 


TM OOMMMNT OWICION 


42 


ELECTRONICS Australia, June, 1973 
















NOUGHTS & CROSSES 


here, the only criterion being that Q2 must 
of course be able to carry 40mA con¬ 
tinuously. 

The logic output of the input bistables is 
taken from the emitters of Ql, Q3, etc, 
which go negative when each circuit is 
triggered. If the player’s first move is Ap, 
the logic diagram shows that the result of 
Ao—iS), Fo—Jo is Ex. The negative will 
thus pass via diode 62 (D63—D69), R61 to 
turn on Q28 and light lamp Ex. Note that Q19 
is now conducting and will prevent Ax from 
appearing as long as Ao is present; this is 
necessary to stop tWo lamps lighting in one 
square. 

The same negative is also applied to the A 
terminals of the other logic gates (ie, D12, 
D25, D33 etc). The operation of these gates 
will not be explained here; enou^ has 
already been written on this subject in 
digital electronics publications. The 
player’s second move will determine which 
of the other gates “open;” eg, assume the 
move is Jo, then D4l and D42 are open and a 
negative goes via R42, D47, R52 to turn on 
Q22 and the answer is Bx. 

Up to this stage, the play has been as 
follows, where the subscript numbers in¬ 
dicate the order of moves (Fig 2): 


01 


01 

X2 



XI 


XI 






02 


Logically the third move by the player 
should now be Ho. to block the vertical 
centre column ; this will immediately result 
in Gx. Note here that if the player decides to 
ignore the machine’s attack and play, say 
Cb, the answer will instead be Fx. The 
board would then look like this (Fig 3): 


01 

X2 

03 


XI 

X3 



02 


The machine could have won by inserting 
Hx, but since it is technically incapable of 
attacking play, it merely blocks another 
apparent attack by the player. (No attempt 
has been made as yet to devise circuitry to 
overcome this problem, either.) The player 
now goes on to stalemate the game by play¬ 
ing either Do or Ho. 

Just as a matter of interest, if he plays 
Go, then the previously mentioned condition 
of two gates being open occurs and the 
machine wins two ways — Dx and Hx 
simultaneously! 

Of course the player may make a move 
that is strictly non-attacking, or “illogical.” 
An example would be (Fig 4): 






XI 

02 

01 




Here the circuit will operate as follows: 



1ST MOVE 


2ND AND SUBSEQUENT MOVES 


The combinational logic circuits of the machine, shown diagrammatically. Each attacking 
input combination produces the appropriate counter-move. 


When any button (except E) is pressed a 
positive is extended via one of the diodes D87 
— D94 and R79 to pin 1 of IC!9. Because of the 
monostable connection a short duration 
pulse appears on pin 6 which sets flip-Oop 
IClO. The output of IClO is applied to start 
the delay circuit consisting of ICll and IC12. 
These two are connected as a monostable 
pair with one inhibiting the other. IC12 
cannot produce any output until ICll has 
completed its cycle, and even then only if 
the input from IClO is still present. If we 
assume the aforementioned illogical condi¬ 
tions apply, so that a logical countermove is 
not generated, then after a short delay 
(determined by the time constants 
R82 / C21, R83/ C22), the clock control IC13 
is triggered. This in turn removes the 
disabling positive from pin 3 of IC7 which 
proceeds to “clock” the ring counter 


comprising ICl, 2 and 3. 

The ring counter is of standard form and 
has 6 outputs, numbered 0-5 on the circuit. 
Its operation will not be discussed here 
except to say that IC4, IC5 and IC6 are the 
decoding gates. The output positive (-h3.5V) 
moves along each lead in turn at the rate of 
about 2 steps per second. 

Output leads 1-5 from the ring counter are 
connected to five RS flip-flops, IC’s 14-18. 
These are tiien connected via the inverters 
IC19, 20 and 21 to certain selected output 
drivers so that as, say IC14 is set, a negative 
is passed via R88 to the base of Q24 (not 
shown) and lamp Cx lights. 

When any X lamp lights a positive-going 
pulse is generated by the charge of a 
capacitor in the CR units C10/R51, 
Cll / R54 etc. This pulse travels via the 
diode D71 (D73,075 — D86), via the emitter- 
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MINIBRIDGE— EX-STOCK 

MINIATURE SILICON POWER RECTIFIERS 
SINGLE PHASE FULL WAVE BRIDGES 

12 AND 25 AMPERE AVERAGE CURRENT 

' 

FEATURES 400 Volts to 1000 volts PIV 

Universal, 3-way terminals — snap on, wrap around, or solder 
Insulated metallic case for maximum thermal conductivity 
Diffused silicon junctions with avalanche characteristics 
Small size — simple installation 



The MINIBRIDGE was designed to replace larger 
bridges or four studs in power supplies, con¬ 
verters, inverters, motor control circuits and DC 
motor starters. 


25A Type pb40 PB60 PB80 PB100 

PIV/leg 400V 600V 800V 1000V 

12A Type PA40 PA60 PASO PA100 

PIV/leg 400V 600V 800V 1000V 


AUSTRALIAN GENERAL ELECTRIC LIMITED 

86-90 Bay Street, Ultimo, 2007. Phone: 212 3711 


DISTRIBUTORS: 

Watkin Wynne Pty Ltd, 32 Falcon St, Crows Nest. Tel: 
43 2107. 

PB Components, Melbourne. Tel: 53 2766. 

Fairchild Aust Pty Ltd, Sydney. Tel: 439 4355. 

Fairchild Aust Pty Ltd, Melbourne. Tel: 723 4131. 
G€C-Elllott Automation Pty Ltd, Sydney. Tel: 439 1922. 
GEC-Elliott Automation Pty Ltd, Adelaide. Tel: 71 7971. 


GEC-Elllott Automation Pty Ltd, Brisbane. Tel: 32 0441. 
GEC-Elliott Automation Pty Ltd, Melbourne. Tel: 387 2811. 
H. Rowe & Co Pty Ltd, Perth. Tel: 28 5444. 

The National Electrical & Engineering Co Ltd, Wellington. Tel: 
553 709. 

The National Electrical Er Engineering Co Ltd, Auckland. Tel: 
599 089. 


ALMOST 2,000 DIGITAL TUBES AT LESS THAN COST 


SURPLUS 
■tack Mda 


*V 



actual size 


The Professional Components Division Is 
offering a quantity of side viewing, gas filled, 
in-line 0-9 digital display tubes. These 
tubes will be available to purchasers at less 
than cost price provided reasonable 
quantities are ordered. These long-life 
display tubes are imported from a leading 


Japanese manufacturer and continuity of 
supply Is guaranteed should this be 
necessary at normal list prices. 

Dimensions: 

Diameter of glass tube 30 mm. 

Height of tube (excluding pins) 63 mm. ± 3 
Height of digits 35 mm. 


Enquiries should be directed to the Professional Components Division. 

PLESSEYO 

Plessey Ducon Pty. Limited 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 
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NOUGHTS AND CROSSES 


CGBHD and so give the machine a better 
chance of winning on the diagonal CEG. 

If the player really wants to win, he can 
cheat the machine by putting an 0 in a 
square already containing an X. Since 0*s 
take priority, the X is blown out. 

Experience has indicated that an in- 


IC34 

914 

•CLOCK" PULSE 
GENERATOR 
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as a lamp appears on the board. It ef¬ 
fectively prevents the scanner starting up of 
its own accord until the game actu^ly 
starts. (This could also be omitted in the 
interests of economy.) 

The order in which the squares are 
scanned can be changed at will; on the 
circuit it is shown as CJBHD (See Fig 5). 
Since square E is always occupied in any 
game, it may for example be better to go 


Fig. 5: The order in which the "scanner" 
places answers to non-attacking play. 


follower Q37 and D108 to reset IC13 and 
ICIO. The clock stops and the machine’s 
move has been made. The scanner will pass 
over any square which has either an X or an 
0 alight, because as previously stated the X 
cannot appear in a square which has an 0, 
due to the blocking transistors Q19, Q21 — 
Q35. 

When the game is finished and the reset 
button push^, all lamps are extinguished 
and the scanner reset by positive from R76 
and D103. The output flip-flops are likewise 
reset by R87. 

In the case of logical play, the move 
sensor is of course triggered on the set input 
with each move, but the logical move X 
which results provides a virtually in¬ 
stantaneous reset pulse to the clear input. 
The constants are chosen so. that the reset 
pulse is much longer in duration than the set 
pulse and the scanner therefore dbes not 
start. 

This completes the description except for 
a few additional circuit points worthy of 
note. The pre-clear circuit (IC22, R77, C19 
etc) is provided as a standard feature on 


MOO. 10 RING COUNTER 


flip-flop elements of this kind, because there 
is no assurance that when the power is fir^ 
turned on all elements will assume the same 
state. This could result in ambiguous or 
multiple outputs. The pre-clear holds 
positive on pin 6 of the JK flip-flops for 
about a second after switch-on, clearing 
everything down to zero. It could be omitted 
to save cost. 

The reason for the inclusion of the in¬ 
verters IC19,20 & 21 should also be explain¬ 
ed. These form an “interface” between the 
3.5V circuitry of the IC’s and the 7V logic 
circuitry. The voltage change on the output 
of the RS flip-flops IC14 etc is not sufficient 
to be coupled directly to the base of the 
output drivers. The inverter ensures that 
there is a full 3.5V swing. The resistors R88 
to R92 are carefully chosen to give best 
results and their values should not be 
altered. 

An annoying problem which 1 encoun¬ 
tered and have never completely cured was 
that of the flip-flops triggering from surges 
on the supply mains. Better power supply 
regulation would probably cure this but for 
the time being it has been minimised by the 
addition of the scanner lockout comprising 
IC8, Q38, R80, R78 and the diode gate D95 to 
D102. This operates to hold the move sensor 
and clock control locked out until such time 


FIG. 6 

telligent player quickly tires of the game 
when he finds that he can never win. The 
additional circuitry shown in Fig 6 adds a 
spark of interest by giving the player a 
random chance of beating the machine. 

The “allotter” (IC’s 23-34) consists of a 
clocked ring counter with ten outputs. These 
are connected to the negative ends of the 
logic gate resistors R28, R29 etc (in lieu of 
the permanent neg) and has the effect of 
inhibiting whichever gate the allotter 
happens to be standing on. This naturally 
prevents the machine from “playing” the 
particular counter-move corresponding to 
the gate concerned. 

For each new game the player now has a 
different possibility of winning, because the 
allotter “runs” when the reset button is 
pressed. He does not know, however, which 
combination is open. 

Care must be taken to ensure that the 
inhibited combinations selected are not 
already covered by the scanner, since this 
would defeat the purpose of the allotter. 

It can be seen that there is plenty of room 
for improvement but a line has to be drawn 
somewhere beyond which any further ex¬ 
penditure of time or money is simply not 
justified. However I would be pleased to 
hear from anyone who has any ideas for the 
better. ® 
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A Homodyne Tuner 
for whisde-free hifi 

The homodyne method of AM broadcast reception can now be implemented 
quite easily using low cost integrated circuits. This is the first of two articles 
describing a new homodyne tuner which offers all of the advantages of the 
well-known synchrodyne technique, without any of its disadvantages. 
According to the author, its performance must be heard to be appreciated. 

l?y J. W. HERBERT, ZLZBDB'^ 


Although it is generally accepted 
nowadays that FM is the mode of trans¬ 
mission for serious high fidelity broadcast¬ 
ing services, the need for conventional AM 
receivers will probably always be apparent, 
if only for general broadcast and short wave 
reception. The principles of receiving AM 
signals are well known and are of course 
widely employed both in the general 
coverage receiver in the “shack"’ and 
broadcast receivers in the home. Regard¬ 
less of which band the listener requires to 
tune the design requirements, complexity 
and cost of the receiver usually grows in 
proportion to the degree of effectiveness 
desired. 

In the case of the short wave listener 
probably the prime requirements are good 
sensitivity, selectivity and an effective AGC 
system. The broadcast band listener is in 
many cases particularly interested in 
receiving musical entertainment programs, 
and may wish to use these to feed an exist¬ 
ing high fidelity sound system. As such the 
limitations imposed by broadcast band 
propagation over other than “local” 
distances are readily accepted. This factor 
together with an interest in local program 
content creates a prime demand for “local 
stations only” reception. The broadcast 
listener will threfore seek a receiver which 
offers a wide, flat passband coupled with 
low distortion of program content, particu¬ 
larly if he or she is an audiophile. 

The purpose of this article and that to 
follow is to bring to the attention of the 
experimenter a reception technique for AM 
signals which, although rather uncommon 
as yet, has significant potential for enhanc¬ 
ing the performance of most receivers, be 
they for shortwave or broadcast listening. 
Through the use of integrated circuitry this 
technique can greatly reduce the com¬ 
ponent costs, circuit coniplexity and align¬ 
ment problems of a complete receiver, in 
addition to offering greatly improved 
performance for some applications. It 
would be fair to say however that at this 
stage the author sOes the greatest im¬ 
mediate application and advantage in the 
field of high fidelity broadcast station 
reception, where it can provide immediate 
solutions to tuner design problems with a 


* Department of Electronic Engineering, 
Central Institute of Technology, Pet one. 
New Zealand, 
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minimal outlay in terms of time and cost. 

A broadcast band tuner has been con¬ 
structed using the technique, and evaluated 
with results that must be heard to be ap¬ 
preciated. Recovered audio off local 
stations is better than that from any other 
“wide band” AM tuner the author has 
heard, some of them costing many times the 
price. The actual circuit of the new tuner 
and its construction will be described in the 
second article. In the remainder of this 
article, it is hoped to provide useful back¬ 
ground, by discussing the problems of AM 



(a) "CRYSTAL SET" TUNER 



FIG. 1 (c) "SUPERHET" TUNER 


Fig. 1: The three most common types of AM 
tuner circuit compered. 

reception and the various reception 
techniques which have been used. 

The most common AM receiver circuit in 
use is the superheterodyne, wherein the 
incoming signal is converted to some in¬ 
termediate frequency or “IF” before 
detection. Detection is usually by means of 
a diode-rectifier circuit which follows the IF 
stages. Other simpler receiver circuits are 
available to us however, and these are 
shown in block form in Fig 1 together with 
the superheterodyne. 

The simplest of these receivers is the so 
called “crystal set,” the name being a 
carryover from the early days of radio. As 
may be seen it consists of an input tuned 

ne, 1973 


circuit feeding a diode detector. The rec¬ 
tified AM signal is filtered to remove any 
radio frequency component and the output 
passed on to the audio amplifier. Such a 
receiver is not very sensitive or selective 
but these characteristics can be greatly 
improved through the use of tuned radio 
frequency (TRF) stages ahead of the 
detector. The resulting TRF receiver is 
quite useful, but reception is still limited bv 
the selectivity characteristic and the addi¬ 
tional amplification causes overload 
problems in the presence of strong stations 
on adjacent frequencies. 

In an attempt to overcome these 
problems (amongst others) the superhet 
receiver was employed. Through the use of 
a converter stage the desir^ signal is 
relocated in frequency to become what is 
known as the intermediate frequency. In the 
IF channel, through multiple stages, as 
much amplification and selectivity as 
desired can be provided and furthermore 
this characteristic is applied to all signals 
tuned. In the days when this receiver was 
first developed the process of frequency 
converting was sometimes termed 
“heterodyning” and in order to obtain great 
selectivity the IF was often located at very 
low or “supersonic” frequencies. The full 
receiver title was therefore the “supersonic 
heterodyne receiver,” nowadays 
abreviated to “superhet.” 

The superhet is by far the most common 
receiver configuration, particularly for 
telecommunications, but like most systems 
exhibits its own peculiar set of disad¬ 
vantages. These are significant when op¬ 
timum reception of broadcast musical 
programs is required. Bearing in mind the 
orders of audio frequency response, 
distortion and noise factors required in 
present day audio systems, the prime 
disadvantages of the superhet tuner may 
be summarised as follows:— 

(a) The superhet is the most complex 
receiver employing a number of 
separate stages (typically five), each 
with a separate role in the signal 
processing and incorporating multiple 
tuned circuits that must aligned 
critically, some being required to 
“track” each other as the receiver is 
tuned from station to station. This point 
alone makes the superhet the most 
expensive type of receiver. 

(b) For optimum reception of program the 
receiver bandpass should be “flat” for 
lOkHz above and below the desired 
station carrier frequency, as audio 
frequencies up to lOkHz are broadcast. 
If the receiver selectivity charac¬ 
teristic is such that the bandpass is less 
than 20kHz the treble frequencies 
broadcast will be lost in the receiver 
and / or the audio response will not be 
“flat.” Bandpass restrictions usually 
occur primarily in the selective IF and 































The author's homodyne tuner, based on a 
/inear fC, to be described next month. 


RF stages. Although this problem can 
be met with special block filtering in the 
IF and tracking bandpass couiders in 
the RF stages, the complexity and 
alignment costs are very nigh. These 
techniques are therefore restricted to 
the most expensive tuners, 
c) The superhet generally employs a 
diode-rectiRer type of detector stage 
(as does the crystal-set and TRF 
receiver). There are two main reasons 
for this: it is simple and inexpensive, 
and the DC component in the output can 
be employed for automatic volume 
control puriMses to stabilise receiver 
gain as station signal strengths vary. 

A prime disadvantage of this detector 
circuit is the high levels of harmonic 
distortion and inter-modulation distor¬ 
tion it introduces to the recovered audio 
signal. For average levels of modula¬ 
tion percentage the diode intro¬ 
duces THD (total harmonic distortion) 
of typically 3pc, and at high modula¬ 
tion percentages lOpc THD is not un¬ 
common. These figures are based on 
tube type receivers and are taken from 
Reference 1. In order to reduce the 
diode detector THD the applied signal 
levels must have a large amplitude so 
that they operate mainly on the 
“linear” portion of the diode charac¬ 
teristic curve. Voltages up to 20 volts 
peak are not uncommon from the tube 
type IF, but in the receivers of today 
tubes are an exception. Transistorised 
stages, because of their much lower 
working voltages and circuit im¬ 
pedances supply the detector diode with 
a signal that is restricted largely to the 
very non-linear diode “turn-on” 
characteristic. This comparison is 



Fig. 2: Operation of the diode detector, 
showing how it causes distortion. 


illustrated in Fig 2 and results in 
generally higher levels of THD in the 
transistorised receiver. 

It would appear from theory, then, that 
the superhet has very real design problems 
when employed as a broadcast tuner, and 
this is certainly the case. To the audiophile 
probably the most noticeable deficiency is 
the restricted audio bandwidth, followed by 
distortion and noise. A typical RF stage in a 
tuner with input and output tuned circuits 
will be sufficiently selective to cut the outer 
limits of the broadcast station's sidebands 
significantly (ie, the passband is much less 
than 20kHz). By the time the IF channel has 
ssed the signal further degradation can 
expected. In a typical broadcast tuner 
the overall passbana is about 8 to lOkHz 
total, giving audio output up to about 5kHz 
before severe treble roll<oft 

These facts may help explain why the 
radio-audio retail stores still offer crystal 
set and simple TRF tuners as an accessory. 
Due to their broad tuning characteristic (ie, 
poor selectivity) they offer a generally 
noticeable improvement in reception 
quality primarily due to their ability to 
recover most of the audio sp^trum 
broadcast. Their effectiveness is limited 
however by the signal detection circuits 
they employ. 

Let us now look a little more closely at the 
available techniques for AM signal 
detection. 

Any amplitude modulated carrier wave 
has a “mc^ulation envelope” which corre¬ 
sponds to the original modulating (ie, 
audio) signal. Fig 2 illustrates the action of 
a typical diode-rectifier type detector and it 
can be seen that the rectined output signal 
consists largely of the original envelope 
waveform hence the general title of 
envelope detector for this system. It should 
be realised that the principle of oivelope 
detection applies to a host of other detectors 
— leaky grid, infinite impedance, etc. 

Now since the envelope detector output is 
dependent upon the amplitude only of the 
incoming RF signal there is no differentia¬ 
tion between the frequencies in the input 
signal, be they desired or undesired (ie, 
adjacent channel) frequencies. This can J>e 
illustrated with the example of a TRF ty^ 
receiver tuning into a 600kHz station. Due to 
the (purposeful) poor selectivity the 
passband response is still good 30kHz away. 
If another station is broadcasting 
on 570kHz, the two signals wU therefore 
be impressed on the rectiRer circuit, their 
amplitude variations causing a change in 
diode output current, and both modula¬ 
tions will be passed on to the audio stages 
to become audible. 

It may be seen that the only way to reject 
the undesired and interfering 57(8(Hz signal 
is to “tune” it out with greater selectivity. 
Assuming both signals were of same 
strength in the receiving antenna, in order 
to suppress the 570kHz signal by 40dB, two 
tuned circuits would be required with a 
working Q of about 100 each. But now the 
extent of the sideband cutting on the desired 
signal would be such that recovered audio 
frequencies at 3kHz would be suppressed by 
at least 6dB, rendering the receiver useless 
for musical programs. Obviously then, 
receiver design using envelope detection 
must be a compromise between achieving 
adequate, selectivity and suppression of 
adjacent channel interference on one hand, 
and overall passband response for accept- 
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TOP CAREERS 
IN ELECTRONICS 

A top salary, job security and positive success. 

That’s what a career in the exciting, rapidly expanding electronics industry 
can give you—if you have the right qualifications. An ICS course 
can give you the training you need for the rewarding career you deserve. 

Select your course then fill in and mail the coupon today. 





POST THIS COUPON TODAY TO 


DEPT.5 78.400 PACIFIC HIGHWAY 
CROWS NEST, N.S.W. 2065 

Please provide me with Information about 
the Career on: 


Address. 


-Postcode. 


Occupation. 


COLOUR TV 

With colour TV on the way, trained 
colour television technicians are in 
great demand. This ICS course will 
give you all the knowledge you 
need for a career In this field. 


COMPUTER TECHNICIAN 

In today’s fast growing world com¬ 
puters are the key to the future. 
Every day their use Is becoming 
more and more widespread. Step 
into a career of the future with an 
ICS computer technician course. 


ELECTRONIC ENGINEERING 

As a qualified Electronics Engineer 
you will find a career that’s both fas¬ 
cinating and rewarding. This ICS 
course will equip you with all that 
necessary knowledge for a pro¬ 
fessional position in this field. 


TV SERVICE TECHNICIAN 

This comprehensive course could 
be the starting point of a busy and 
profitable career. The opportunities 
for you as a trained TV technician 
are boundless. Take up the chal¬ 
lenge and reap the rewards. 


SOLID STATE ELECTRONIC 
TECHNOLOGY 

An advanced course for engineers 
and technicians who wish to ad¬ 
vance their knowledge of solid 
state theory and hardware. The 
course will give a comprehensive 
knowledge in this area and the latest 
developments in it. 


BASIC ELECTRONICS 

A sound grasp of fundamental prin¬ 
ciples is the key to a successful 
career in the electronics Industry. 
And that's just what this ICS course 
is designed to give you. 
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HOMODYNE TUNER 


able program fidelity on the other. 

In search of a better ^'compromise’* the 
engineer D. G. Tucker produced a novel 
solution to the problem with his "syn> 
chrodyne” receiver, in 1947. Tucker pointed 
out that if a broadcast signal is fed into a 
conventional superhet receiver in which the 
local oscillator feeding the converter stage 
is arranged to run at the SAME frequency 
as the incoming carrier, all of the side 
frequencies or sidebands associated with 
the signal carrier would appear as audio 
“beat-notes” in the converter output. This 
output then replaces the usual IF, and in 
fact becomes the recovered audio signal. 

It is important to realise that in this case 
the incoming signal has not been “detec¬ 
ted” as outlined previously, but rather has 
become displaced in the frequency spec¬ 
trum to make it audible. Many readers will 
realise that this is the function of a so-called 
“product demodulator,” in which the output 
signal is a mathematical product of the 
incoming signal and local oscillator, 
multiplied together through the action of the 
converter stage. 

Let us take the previous example of the 
two broadcast stations on 600kHz and 
570kHz and see how they are processed by 
this type of receiver. Reference to Fig 3 will 
help. Once again the 600kHz signal is tuned 
in and because of poor selectivity the 570kH- 
z signal will also be presented to the product 
demodulator. 

The local oscillator mixes with the in¬ 
coming signal and any differences in 
frequencies appear as “beat-notes” at the 
output. The normal sideband components 
contain modulating frequencies extending 
up to j^lOkHz either side of the station 
carrier, which has been tuned to “zero- 
beat.” The ± signs represent the upper and 
lower sidebands, both containing the modu¬ 
lation, but due to the operation of the 
product demodulator these two components 
appear as two audio signals in phase at the 
output. Thus they reinforce each other in 
the form of a single audio signal. 

Of interest however is the presence of the 
570kHz interfering signal. Assuming its 
bandwidth is also i;10kHz, the lower 
frequency limit is 560kHz, the upper 580kHz. 
Since the receiver local oscillator is tuned to 
600kHz, the interfering signal components 
will beat out with a frequency displacement 
locating it in the super-audio spectrum 
20kHz to 40kHz. The interfering carrier 
would appear midway, as a 30kHz whistle. 
The human ear cannot hear audio 
frequencies this high, and furthermore it is 
easy to electronically filter these from the 0 
— lOkHz desired audio frequencies. 

But the point to note is tnat even if the 
interfering signal is left in the output, it is 
not audible. 

With such a technique, receiver tuned 
circuit selectivity can obviously be reduced 
to prevent sideband cutting without fear of 
adjacent station modulations appearing as 
audible interference in the recovered audio 
signal. A second, major advantage of the 
product demodulator is that since it is used 
to displace frequencies only, it introduces 
little distortion to the broadcast signal. 
Typical values are about Ipc THD, which is 
far less than the previously discussed en¬ 
velope detector characteristic. 
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PRODUCT DEMODULATOR OUTPUT (AF) 

FIG. 3 

Fig. 3: Comparison of diode and product 
demodutar operation. 

Unfortunately the synchrodyne receiver 
has several problems which have largely 
precluded its use on a domestic basis. The 
prime objection is that in order to recover 
the audio free of phase distortion it is im¬ 
portant that the local oscillator be not only 
synchronised to the station carrier, but 
must also be in phase with it. Tucker (and 


others) have developed circuits to provide 
this synchronisation, but for reliable 
operation the circuits are more complex 
and critical than the rest of the receiver and 
in a way destroy the apparent simplicity of 
the system. Another problem is the in¬ 
convenience of tuning the receiver, which 
gives a piercing audio whistle as it is moved 
from station to station. 

Despite its limitations the synchrodyne is 
used primarily by broadcasting stations as 
a high quality “off-air” monitor receiver, 
and anyone who has heard one operating 
will testify favourably to its capabilities in 
this application. 

In more recent times electronic 
technology has grown very rapidly and 
many new circuits and applications have 
appeared within the framework of modern 
telecommunications systems. Two signal 
detection systems with common features 
that have appeared are the synchronous 
demodulator and the coincidence detector. 
In these suitable circuitry provides for a 
product demodulator in which the local 
oscillator source is derived by extraction 
from the incoming signal carrier itself. The 
complexity of this arrangement is largely 
overcome through the use of integrated 
circuitry. 

In applying this concept to the syn¬ 
chrodyne type receiver it may be seen that 
employing a local oscillator is rather point¬ 
less as there is a perfect oscillator source in 
the received carrier wave. The problem is 
that it is amplitude modulated and of in¬ 
sufficient strength to use directly. If 
however it can be amplified and the AM 
stripped off, we have the ideal local 

(Continued on page 125) 


SOLID STATE SINE SQUAEE WAVE 
AUDIO SIGNAL GENERATOR 


TJRIO 



MODEL AQ-202 


The AG-202 is a Wien bridge CR-type, sine and square wave audio signal generator which is in¬ 
valuable for high fidelity analyses in the lab, on service benches and In electronic educational 
classrooms. All solid state in construction, it produces excellent sine waves Instantly with a 
minimum of distortion and square waves with fast rise time that are ideal for hi-fi tests. Input for 
synchronisation with external signal sources has been provided to further enhance the versatility of 
this fine Instrument. 

SPECIAL FEATURES 

1. Near-perfect sine waves, excellent ^uare waves. 

2. Instant signals, superior stability due to all solid state circuitry. No warm-up waiting time needed. 
3.10V r.m.s. high level output at low impedance. Simple, sure attenuation control. 

4. Easy-to-read, single dial with frequenc>- readings accurately calibrated In four ranges; smooth dial 
mechanism. 

5. Input provided for external signal sources, synchronisation which produces signals of the highest 
accuracy. 

6. Frequency and output level of signals are practically unaffected by line voltage fluctuations. 

7. Ideal for high fidelity analyses and test work. Also for educational purposes. 


PARAMETERS 


PTY. LTD. 


SYDNEY 43 6577 • MELB 90 7444 • ADEL 51 6718 
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AKAI 


Think back to when you were learning to 
drive a car. Remember when you applied 
incorrect tension to the clutch and 
kangaroo-hopped down the road? Well, the 
same kind of thing can happen to a 
tape-deck that doesn’t have devices on the 
motor clutch to automatically maintain 
correct tension. That’s what causes flutter— 
the strange vibration that distorts sound. 
However, one tape deck has discarded its 


L-Plates and learnt how to drive. The 
4000DS. Once this beautiful deck starts 
ticking over, you can forget about clutch 
trouble and distorting flutter. Only AKAI— 
the tape specialists—have licked the 
problem. If you’ve thrown away your 
L-Plates when it comes to good music, then 
you should sit at the wheels of the AKAI 
4000DS. We think you’ll be driven to buy it. 


THE VERY REAL SOUND EXPERIENCE 

Distributed by Akai Australia Pty. Ltd., 276 Castlereagh St., Sydney, N.S.W. 

Tei.: 61 9881. 146 Burwood Rd., Hawthorn, VIC. Tel.: 81 0574. 399 Montague 
Rd., West End, Brisbane, QLD. Tel.: 44 0171. 8 Arthur St., Unley, S.A. 

Tel.: 74 1162. 1M3B Belmont Ave., Belmont, W.A. Tel.: 65 5833. Homecrafts 
Pty. Ltd., Petrie St., Canberra City, A.C.T. Tel.: 47 9624. Docen Audio, 122 Bunda 
St., Civic Centre, Canberra, A.C.T. Tel.; 48 8785. P & M Distributors Pty. Ltd., 

87A Brisbane St., Launceston, TAS. Tel.: 31 5815. Pfitzners Music House, 

Smith St, Darwin, N.T. Tel.: 3801 
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Electronic Ignition reconsidered 


From the very beginning, electronic ignition systems have been the subject of 
much controversy. Recent developments in the local and overseas automotive 
scene and a number of letters from our readers have prompted us to review 
the subject. 

by LEO SIMPSON 


As far back as 1960, and even before that, 
transistors were being promoted as ap¬ 
propriate to take over the arduous job of the 
breaker points — that of switching the 
heavy currents in the primary circuit of the 
ignition system. In company with suitably 
re-designed coils, transistorised ignition 
systems were claimed to obviate virtually 
all the limitations of the conventional 
Kettering ignition system and to improve 
enormously the reliability of the ignition 
system as a whole. 

It is interesting now to examine the 
claimed advantages of electronic ignition 
systems and see how they look in the cold 
light of inquisition. 

Firstly, it has been claimed that elec¬ 
tronic ignition systems, as a class, give 
improved reliability. On a logical basis, this 
is unlikely. 

Admittedly, while it is functioning, an 
electronic ignition system needs less 
maintenance than a conventional system to 
assure good engine performance. Points 
wear is reduced and spark plug life is in¬ 
creased. 

But look at it from the viewpoint of 
possible catastrophic failure. Each of the 
additional components involved in an 
electronic system can be subject to sudden 
failure of one kind or another. Such failures 
must be considered as inconvenient at the 
very least, and dangerous at the worst. 

Any car that loses its motive power in¬ 
stantly becomes a hazard in the traffic 
pattern and presents its driver with a 
disturbing crisis situation. Cars with power 
brakes and automatic transmission are 
even worse off, since they lose a large 
proportion of their braking ability. As a 
result, any modification to the existing igni¬ 
tion system, which is likely to increase the 
possibility of catastrophic failure, must be 
looked at very cautiously, regardless of 
advantages it may offer in other respects. 

No matter how well an electronic i^ition 
system is designed, it still involves a 
greater degree of complexity than the 
conventional system. It follows that the 
reliability of the whole system will be 
reduced significantly, unless extensive 
precautions are taken to ensure that all 
components are operated under conditions 
that ensure a very low failure rate. 

There is more to this than might at first be 
apparent. In an electronic system the coil 
and its associated components are sub¬ 
jected to higher voltages and currents and 
faster voltage rise-times, which add up to 
greater electrical stress. In addition, the 
semiconductor complement of such a 
system is subjected to arduous conditions 


indeed: extreme temperatures, plus widely 
varying load and supply voltage. These 
remarks are expanded and qualified later 
on. 

But let us look at some of the claimed 
advantages. First, easier starting, par¬ 
ticularly from cold. Here the potential 
advantage of electronic systems is almost 
universally admitted. There is no problem 
of “blued” points at low engine revolutions 
and the spark is usually “hot” in spite of the 
severe starting load on the battery. 

Again on the plus side, cars which have an 
ignition problem due to moisture appear to 
benefit from electronic ignition. Front 
wheel drive cars with transverse engines 
are allegedly prone to this problem but a 
hotter spark offsets the losses. 

Another claim is that, due to the hotter 
spark, electronic ignition systems can 
improve motor performance when car- 
burettion is maladjusted. Experience has 
shown, however, that this is not necessarily 
true. 

While the spark is indeed hotter, it can be 
of much shorter duration, particularly with 
the modem capacitor-discharge systems. 
And if there is not an optimum fuel / air 
mixture in the vicinity of the plug gap at the 
time of the spark, a misfire will occur, 
regardless of how “hot” the spark is. So, 
paradoxically, even though the spark from 
the conventional system may not have as 
much energy, its longer duration can mean 
a greater likelihood of igniting the swirling 
mixture in the cylinder. 

Hie next three claimed advantages go 
together: more power, greater engine 
flexibility and better fuel consumption. 
Logically, they would result from the hotter 
spark reducing the possibility of plug foul- 



A simplified equivalent circuit to demon¬ 
strate the phenomenon of "cross-firing'' 
which can cause serious damage to an 
engine. 

ing and misfiring (provided carburettion is 
up to standard). Furthermore, ignition tim¬ 
ing may be more consistent from one power 
stroke to the next with electronic ignition, 
because it is less affected by point bounce 
and arcing. Practical experience would 
seem to suggest that, while these improve¬ 


ments may be discernible, they are seldom 
spectacular. A typical improvement in fuel 
economy is of the order of 5pc. 

Another two claimed advantages are 
longer spark plug and breaker point life. 
Hie ability of electronic ignition systems, 
particularly the capacitor-discharge type, 
to fire fouled plugs is admitted but, as the 
plugs become older and more fouled, less 
energy is delivered in the spark across the 
gap. This can lead to an inconsistent 
situation. We install an electronic ignition 
system to make more energy available — 
and then waste it by using older plugs. It 
would seem that plug life should not be too 
extended, otherwise any performance 
advantage will be wasted. 

So too with the points. They no longer 
have to carry heavy currents, but the 
rubbing block still wears. Hiis means that 
the points gap still has to be adjusted from 
time to time, say every 10,000 miles. If this 
is not done, the timing slowly drifts out of 
adjustment. 

Finally, electronic ignition systems are 
claimed to give higher power and smoother 
running at high engine speeds, where the 
conventional ignition system just cannot 
deliver enough energy to the plugs. It is well 
to realise, however, that the average — and 
even the heavy-footed—driver rarely drives 
at high engine speeds in any gear: say 5000 
rpm for 4-cylinder engine; 4000 rpm for 6- 
cylinder and 3500 rpm for 8-cylinder. Up to 
these speeds, the conventional system is 
adequate. 

So there we have it. For the average 
motorist, there are some advantages: slight 
improvement in starting and fuel consump¬ 
tion plus savings in spark plugs and breaker 
points. Taken over the life of the car, it’s not 
a great deal to get excited about. But 
consider the disadvantages: 

Curiously, one of the serious problems of 
electronic ignition systems is that there is 
more voltage and more energy available to 
fire the plugs. Transistor assisted ignition 
systems are not quite as badly off in this 
respect as the later capacitor discharge 
systems. “Now wait a minute” exclaims the 
reader. “Isn’t higher voltage what it’s all 
about?” Yes, but it can still create 
problems. 

The fact that we have more energy avail¬ 
able to fire the spark plugs means that we 
are more likely to “break down” the coil 
insulation, the spark plug leads and 
moulded connectors and cause “tracking” 
inside the distributor cap. Unless the coil, 
distributor cap and spark plug leads and 
connectors are in top-notch condition, flash- 
overs may occur to the extent that there is 
more misfiring with the electronic system 
than ever occurred with the conventional! 

Most serious of all the problems en¬ 
countered with electronic ignition systems 
is the condition known as “cross-firing.” 
Reference to the equivalent circuit in Fig 1 
will illustrate how it can occur. C denotes 
the distributed stray capacitance between 
any two spark plug leads while R denotes 
the distributed leakage (insulation) 
resistance between any two leads. 
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WIDE VARIETY OF ELECTRONIC PARTS... 
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INDICATOR LAMP • NEON • PLUG & SOCKET» FUSE HOLDER • SWITCH • TERMINAL 
BLOCK • CONTROL KNOB • SOCKET • BINDING POST • ETC. * 


PARTS 
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60-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P4.td. 199 Collins St., Hobart. 
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Electronic Ignition 


Consider what happens when these stray 
capacitances and resistances assume 
significant proportions. 

Imagine a point in the cycle of a multi> 
cylinder engine where spark plug SPl is 
about to be fired and spark (dug 2 is the next 
to be fired and is part way up on the com¬ 
pression stroke. SPl will be under very high 
pressure and possibly requires 20kV or 
more to fire it, whereas SP2 under less 
pressure may only require about lOkV to 
fire. Thus when SPl is fired, a spark may 
also occur across SP2. Or, if the leakage is 
bad enough, SP2 may rob the system of the 
energy necessary to fire SPl at all: hence a 
misfire in SPl and a wrongly timed spark at 
SP2. This means that the engine will run 
roughly, particularly when accelerating or 
lugging up hills. 

Excessive cross-firing can result in 
bearing damage and even the collapse of 
piston crowns. Cases have been reported 
where cars have put pistons throu^ the 
side of the engine block due to cross-firing. 
One involved a Rover V8 — a very ex¬ 
pensive repair job indeed! 

It is possible to minimise **cross-firing*’ 
by using revised spark plug lead layout, and 
ensuring that spark plug gaps are not 
greater than standard. But the proldem is 
evident enou^ in normal V8 engines with 
standard ignition, without aggravating it 
with an electronic system. 

Cross firing is more prevalent with CDI 
systems than with the ''transistor switch¬ 
ing" type. This is because the "rise time" of 
the coil secondary voltage in CDI systems is 
much faster than for the conventional or 
transistor-assisted ignition systems. 

Up to this point, we have not dif¬ 
ferentiated between the earlier type of 
electronic system, the "transistor-switch¬ 
ing" type and the more recent development, 
capacitor discharge ignition. If it was to 
provide a hotter spark, the earlier type 
required a special coil and drew heavy 
current from the battery. Expense and the 
extra battery drain would appear to the 
main reason for its gradual fall from 
popularity amongst the motoring en¬ 
thusiasts. 

The capacitor discharge system does not 
require a special coil and is more efficient 
in terms of current drain. It maintains 
spark power at higher revolutions than the 
former system but, as already mentioned, it 
does present the problem of a very fast rise 
time. 

Significantly, the recently announced 
transistor ignition to be used on Chrysler 
cars is of the former type, and it is very 
conservatively designed. It employs 
breakerless triggering and its attractive 
features appear to be better starting and 
ability to stay in tune without adjustment 
for the life of the car. A similar approach 
seems to have been used on Jaguar and 
Mercedes-Benz cars. 

At the present time, enthusiasts are in¬ 
stalling mostly CDI systems on their cars 
and it is these systems which are causing 
problems, whether they are bought as over- 
the-counter units or built from circuits 
published in this or other publications. 

CDI systems appear to suffer from two 
main faults. The first is failure of the SCR 


and second is the failure of the transistors in 
the DC converter. Another fault, not so 
common, is erratic triggering of the SCR. 

Major reasons for SCR failure are 
operation at too high a voltage, excessive 
surge currents and inefficient triggering 
current. Often, all these faults are apparent 
in the one circuit. 

Consider excessive voltage: If the con¬ 
verter is designed for a nominal output 
voltage of 400 volts DC, the SCR ^ould have 
a Crest Working Reverse Voltage of at least 
600 ~ the same as the Continuous or DC 
Reverse Working Voltage. If the rating is 
not at least 500V, it will be exceeded for 
normal voltage variations; ie, the nominal 
400V could go as high as 530 volts or more. 

Clearly, there are many CDI systems in 
operation with SCRs which are being 
subjected to excessive voltage. 

Often, a small capacitor of around O.OluF 
is connected across the DC output of the 
converter. This is effectively in parallel 
with the SCR. The SCR discharges the 
capacitor directly from anode to cathode 
and a very high surge current results. Hiis 
is not to be confused with the normal 
discharge current via the coil. The purpose 
of the capacitor is "damp" spikes from the 
converter but, in practice, it seldom has 
much effect. In most cases it is good 
practice to remove it. 

Many triggering circuits for CDI systems 
do not provide sufficient gate current for 
SCRs which happen to be on the low side of 
the sensitivity spread. This means that they 
turn on more slowly than normal or they 
may fail to turn on reliably. As a result, they 
dissipate high power while they are in the 
prolonged "transition" zone between "off" 


and "on." Ideally, the trigger circuit should 
reduce the gate to cathode potential or 
below after it has turned on, to ensure that 
the SCR turns off quickly. 

Another common fault of trigger circuits 
is that they fail to provide enough current 
through the points. For a good self-cleaning 
action, the current through the points 
should be around 200 to 500mA. If it is less 
than this, the points become fouled due to oil 
fumes and triggering becomes erratic as a 
result. Again, the SCR can fail, due to in¬ 
sufficient triggering current. 

Many CDI systems use a plastic dielectric 
capacitor for the high voltage "dump" 
capacitor. The manufacturers never in¬ 
tended these capacitors for this use and 
they are likely to fail abruptly at some point 
in time. Only oil-impregnated paper 
capacitors specifically intended for high 
repetitive discharge currents should be 
used. These are expensive, which explains 
why many CDI manufacturers do not use 
them! 

Finally, there is the failure of transistors 
in the converter. Whether this is merely a 
matter of exposure to higher than normal 
temperatures under the car bonnet or just 
unsuitability for high current converter 
circuits is not clear. It may be that tran¬ 
sistors which are marginal in their 
specifications are just not up to the job. 
Further investigation is needed here. 

What is clear is that there are many CDI 
units in existence which have dubious 
circuit features and components. From the 
standpoint of reliability they are a risk, both 
from the point of view of convenience and 
safety. Maybe the car manufacturers know 
this. They are not using them. ® 
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A look at 

Electrical Safety—2 

The second of two small articles dealing with important aspects of electrical 
safety, written for electronics enthusiasts and service technicians working 
with equipment operating from the 240\/ mains. 

* t 

by P. EMERY, Dip.E.l* 


It has already been pointed out that the 
risk of electric shock from “all insulated” 
equipment is inherently small. The now 
obsolescent mains operated valve mantel 
radio in a bakelite case, however, cannot be 
regarded as “all-insulated” if it has an 
aerial lead dangling out of the rear. This is 
because in most receivers of this type the 
aerial lead has a direct current path, 
through the primary of the aerial coil to the 
chassis. It would be interesting to know why 
the manufacturers of these receivers did 
not fit a high voltage capacitor of not more 
than 0.025 microfarad in series with the 
aerial lead, as required for all receivers by 
the SAA Radio Code in force at the time. 
Whilst not interfering with radio reception, 
a capacitor of this size would limit the 50Hz 
current which could reach the aerial lead 
due to a breakdown of insulation between 
the mains and the chassis, to 2 milliamps. 
Note — The present SAA A.T.S. AS 3159 
(1972) permits the aerial terminal to have a 
direct current path to the chassis if the 
equipment is provided with earthing 
facilities, and has an approved double 
wound mains transformer (see Clause 2.7 of 
this A.T.S. for full requirement). 

Most receivers of this era were also fitted 
with a “radio earth” lead for the im¬ 
provement of radio reception. If this “radio 
earth” is directly connected to the chassis, 
it too would preclude the receiver from 
being regarded as “all-insuJated.” Since the 
“radio earth” is seldom used on this type of 
receiver, the simplest procedure is often to 
remove it altogether. 

It is important to note that the earthing 
connection required for electrical safety 
should be made by means of the mains 
power lead, and the power outlet from 
which the equipment receives its power 
supply. The “radio earth” (or “functional 
earth” as it is now called by the SAA) 
should not be used for this purpose. 

If equipment with exposed metal (as 
defined by SAA A.T.S. C 100) is only fitted 
with a two core mains power lead, this is 
replaced with a three core flex of the 
correct type to provide adequate earthing of 
the exposed metal of the equipment (unless, 
of course, the exposed metal can be classed 
as “doubly insulated”). Should a three core 
flex be already fitted, a check is made to see 
that the insulation of the earthing conductor 
is of the correct colour (green or a 
green yellow striped pattern) and that the 
connections to the plug top and to the 
equipment have been made correctly and in 


a workmanlike manner, as outlined 
previously. 

Fortunately there is very little radio, 
television and other electronic equipment in 
use in Australia today which does not have a 
mains power transformer, thus avoiding the 
necessity for a direct electrical connection 
between the mains and the chassis. Readers 
who do handle equipment which has a direct 
electrical connection between its chassis 
and the mains should make, themselves 
familiar with the appropriate requirements 
of SAA A.T.S. AS 3159. 

When the equipment has been repaired 
and re assembled ready to be returned to 
the user, the following safety checks are 
made: 

1. A careful visual inspection is made ex¬ 
ternally for anything which could be 
unsafe, including the possibility of ac¬ 
cidental contact with live parts. 

2. A low reading ohm-meter is used to check 
that the earthing conductor of the mains 
flexible lead is correctly connected. The 
resistance between the earth pin of the 
plug top and the exposed metal of the 
equipment should normally be less than 
one ohm. 

Notet Where a two core mains flexible 
lead is used, the ohm-meter is used to 
check that the flex has been connected to 
the two correct pins of the plug top. 

The insulation resistance between the 
internal wiring of the equipment and the 
exposed metal parts is tested at 500 Volts 
DC. The resistance value should be in¬ 
finity, but as low as one megohm is 
generally regarded as serviceable. 
Higher than working voltage is used to 
show .up any weakness in the insulation, 
and DC is essential to avoid false readings 


which could occur if AC were used (due to 
.stray reactances, etc.) 

Suitable insulation testers, such as the 
Wee Megger, are available commercially 
for this purpose. Alternatively it would 
not be difficult to make up a suitable 
tester. 

Returning now to the more general 
aspects of electrical safety, here are some 
points and suggestions worth considering. 

1. Of the forty electrical fatalities which 
occurred in i969 in NSW, over half of these 
were associated with flexible cords and 
their fittings. 

2. In at least one Australian State it is 
necessary to hold a '“Cords and Plugs” 
licence if your employment requires you 
to fit cords and plugs to mains operated 
equipment. 

:l Always check any electrical equipment 
you repair for safety before returning it to 
the user. If you use job cards, have a 
place for this to be recorded. 

1. The risk of electric shock is not the only 
hazard associated with the use of elec¬ 
trical equipment. 

Familiarise yourself with the recognised 
standards of safety, including those set 
out in the relevant SAA publications. 

<». Remember that the safest way to isolate 
portable equipment from the mains is to 
remove the plug from the mains outlet. 
Turning equipment off by its internal 
switch can be a trap! Although the 
equipment appears to be “dead”, the 
terminals of this switch at least are still 
very much alive! Also, unless the internal 
switch is of the double pole type, there is 
no guarantee that it will break the “ac¬ 
tive” conductor. 

7. Make sure your work area is as safe as 
possible. Wooden benches are safer than 
metal, and concrete floors can be covered 
with rubber matting. The SAA Code for 
safety of Electronic Equipment AS 1188 
provides valuable advice on safe working 
practices. 

In conclusion, I must emphasise that this 
article is not intended to provide the reader 
with a set of standards of electrical safety. 

With electronic equipment there is un¬ 
fortunately no sharp dividing line between 
what is safe and what is unsafe, and the 
responsibility for deciding just where to 
draw this line must ultimately rest with the 
individual manufacturer or serviceman. 
Certainly the SAA publications, such as 
A.T.S. AS 3159 and C 1(X) can provide a 
Useful set of minimum standards, par¬ 
ticularly for the manufacturer. ® 


For added safety: a core balance relay 

111 the vast majority of electrocutions and severe electric shocks, the victim has ac¬ 
cidentally formed a path between mains active and earth, rather than between active 
and neutral. Because of this, a very worthwhile contribution to electrical safety is 
offered by the devices known as “core balance relays” or “earth fault detectors". 
Basically these devices operate by monitoring the currents flowing in the active and 
neutral lines, which should be equal if there Is no significant leakage to earth. If the 
difference between the two currents becomes significant, the device cuts off the 
supply. Normally the tripping current imbalance level is set at 30mA, which is 
regarded as the maximum safe value allowable. 

There are a number of firms making the devices, which are available in either 
"fixed" form for incorporation into switchboards or meter boxes (either single or 
three phase), or "portable" form for use with power tools and similar equipment. 
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45 
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Low Cost Digital Clock 

— for either 12 or 24-hour operation 

With digital circuit components becoming both more complex and cheaper all 
the time, it is now possible to produce an electronic digital clock with relatively 
few components and at a reasonable cost. As a bonus, the unit presented here 
can be built as a 24-hour or 12-hour clock by merely changing a few con¬ 
nections. 

by D. M. AITKEN*^ 


The object of the design presented here 
was a unit which would use the least 
number of circuit elements and keep the 
cost as low as possible, at the same time, 
without undue compromise in performance. 

Since the circuit would use economical 
TTL devices which have a fairly high 
current drain, mains operation was in¬ 
dicated. It was also decided to derive the 
clock pulses from the 50Hz mains. Mains 
operation also gives a choice of digital 
readout device; either neon numerical 
indicator tubes or seven segment LED 
indicators. At this stage, neon indicators 
are cheaper, so they were used. 

Since neon indicator tubes are used, a 
high voltage DC supply rail is required, as 
well as the 5V supply rail for the integrated 
circuits. Tiie transformer used in the 
prototype is an A&R 5890 which has a 6.3V 
winding and a tapped 150V winding. Tlie 
150V winding is half-wave rectified by a 400 
PIV diode such as an EM404 and fed to the 
indicator tube anodes via 100k resistors. 

A well filtered 5V DC supply is derived 
from the 6.3VAC winding via a bridge 
rectifier and a simple transistor regulator 
followed by a 2200uF/16VW capacitor. 
Insufficient voltage is available to enable an 
integrated circuit regulator to be used 
unless a voltage doubler rectifier is used. 
The 6.3VAC winding also feeds a simple 
clipper circuit consisting of a 330 ohm 
resistor and 4.7V zener diode, to provide 
trigger pulses compatible with the TTL 
divider chain. 

Spike suppression capacitors are 
provided at two points in the circuit. Their 
value is 0.1 uF and polyester or ceramic 
types may be used. The chassis and 
negative supply lines should be earthed, 
both for safety reasons and to prevent 
radiated interference. 

The divider chain has an overall division 
ratio of 3000 to derive pulses with a repeti¬ 
tion rate of 1 ppm (pulse per minute) from 
the 50Hz mains supply. It consists of four 
7490 decade counters connected in series. 
The first 7490 divides by five, the second and 
third divide by ten and the fourth divides by 


*33 Sturdee Pde, Dee Why NSW 2099. 


six. The four integrated circuits are ac¬ 
commodated on a separate board, referred 
to hereafter as the divider board. 

From the divider board, the 1 ppm signal 
is fed to the minutes readout section. This 
consists of a decade divider and a times six 


divider. The BCD outputs of these two 
dividers are directly coupled to the two 7441 
decoder drivers which drive the 
''minutes*' indicators. Also a line is taken 
from pin 8 of the times six divider to provide 
I pulse per hour drive for the hours section. 

Readers may wonder how*the 7490 which 
is basically a decade counter, can be made 
to divide by six. In the normal decade 
divider function, as shown on the divider 
board, pins 2 and 3 are grounded. These the 
inputs of a “reset to zero” NAND gate. 
When both inputs are high, the counter is 
reset to zero. In the divide by six function. 


pins 2 and 3 are connected to pins 8 and 9 
respectively, so that they monitor the 
voltage at the latter pins. When the counter 
gets to six (in BCD), pins 11 and 12 are low 
while pins 8 and 9 go high. As soon as this 
happens, the NAND gate opens and resets 
all BCD outputs to zero. 

Using similar means, the 7490 can be 
made to divide by any number between two 
and nine, although x2 and x5 division is 
more neatly and economically performed 
simply by using only part of the internal 
circuitry. 

The two 7490 dividers in the hours readout 
section may be interconnected so that they 
count to either 12 or 24. If you wish to build 
the 12 hour version, just wire in the two links 
shown dotted on the circuit diagram and 
marked “12”. Alternatively, for the 24 hour 
version, wire in the two dotted links marked 


“24”. No other modifications are 
necessary. In fact, if you used a DPST 
switch, you could change from 12 to 24 hour 
time at will. 

A disadvantage of the simple circuit 
configuration used is that it is not capable of 
being easily reset to 01.00, which would 
normally follow 12.59 on a 12-hour clock. To 
get around this, the hours counters are 
arranged to reset to 00.00 aftei^ 11.59. TTiis 
ensures that 01.00 and all subsequent times 
are displayed in the normal way, but ddes 
mean that times in the twelfth hour (ie, 
between 12.00 and 12.59) have “00” as their 



The prototype is built on Veroboard. Almost any neon numerical indicator tube will be 
suitable. 
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Above is the complete circuit of the dock wh 
operation, 

hours display rather than For 

example, 12.48 is actually indicated as 00.48. 
As considerably more circuitry would 
required to avoid this compromise, it is 
regarded as acceptable. 

Note that the problem does not really 
occur if the circuit is wired or switched for 
24-hour operation, as the 24th hour is nor¬ 
mally also regarded as zero hour. 

The connections of the 7441 driver / - 
decoder are physically directly compatible 
with the pins on the 7490, so that the two IC’s 
for each readout tube may be paired close to 
each other to simplify the layout. Unused 
outputs on the 7441 and unused cathodes on 
each readout tube may be simply left float¬ 
ing. 

When first switched on, the clock circuit 
will start counting from a setting which is 
purely random. Setting the time is ac¬ 
complished by feeding iHz pulses to the 
clock readout section instead of 1 ppm, 
making the time change rapidly. A push¬ 
button or toggle switch is used to do this. 
The pushbutton is held down until the ap¬ 
propriate time indication is shown. If you 
overshoot, you have to go through the 


uses 7400 series Logic devices throughout 


process again, but any alternative to this 
would again increase the complexity and 
cost. 

Five gate elements make up the time¬ 
setting circuitry operated by the switch. 
Referring to the circuit, gates 1 and 2 are 
interconnected to form a flip-flop which 
eliminates contact bounce in the switch. 
The two outputs of the flip-flop are used to 
control gates 3 and 4 which are inputs for 
the IHz and 1 ppm signals. Outputs from 
gates 3 and 4 are combined in gate 5. Two 
7400 quad two-input gates are ui^, so three 
of the gates on one integrated circuit are 
unused. These gates are left floating. 

All the circuitry in the prototype has been 
constructed on Veroboard although Kitsets 
Australia Pty Ltd will arrange to supply 
printed boards for the project, if dem^d 
warrants. Kitsets have also arranged to 
make the fourteen IC’s available at a price 
of $25.00 plus 50c for packing and postage. 
All the other components will be available 
from them and they should be contacted 
directly for prices. (Editor’s Note: We 
imagine other suppliers will make the 
components available also.) 


simple wiring change allows 12 or 24-hour 


A BD139 was used as the regulator 
transistor in the prototype and it was fitted 
with a flag heatsink with an area of approxi¬ 
mately one square inch. It becomes quite 
hot in use, even though it is running within 
its ratings. Some constructors may wish to 
use a bigger or more efficient heatsink or 
re-design the regulator circuit around a 
more generously rated transistor mounted 
to the chassis. Current requirement is about 
400mA at 5V. 

If a version with seconds readout is 
desired, all that is required is an additional 
two decoders and readout tubes. Ttie 
seconds decoder / driver is connected to the 
second decade divider on the divider board 
and wired in the same way as the minutes 
decoder. The *’seconds x 10” decoder/ 
driver is connected to the ’’times six” 
divider on the divider board and wired in 
the same way as the ’’minutes x 10” 
decoder. 

No particular physical presentation has 
been recommended — that is up to the whim 
of the constructor. Provided the wiring 
layout is reasonable, no problems should be 
encountered. ® 
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Omnidirectional Speyer 
System is easy to build 


Here is another vertically styled loudspeaker system which should appeal to 
hifi enthusiasts who face a furnishing problem. It occupies a minimum of floor 
space, can be covered with furnishing fabrics and produces omnidirectional 
sound from ear level. Construction is simple and the cost very modest. 

by KEITH ACKROYD, B.Sc.CEng.)* 


From the viewpoint of bass response, 
most loudspeaker systems can be divided 
into two categories. The first uses the 
acoustic suspension (or infinite baffle) 
principle; the second uses the bass reflex 
principle. 

The acoustic suspension (or infinite 
baffle) principle is most appropriate with a 
loudspeaker having a resonant frequency of 
the order of 15Hz to 30Hz. When the loud¬ 
speaker is mounted in a suitable closed 
cabinet the resonant frequency of the loud¬ 
speaker increases to a value usually bet¬ 
ween 40Hz and 70Hz. 

I consider that no locally manufactured 
loudspeakers are ideal for the home con¬ 
structor who wants to build his own acoustic 
suspension loudspeaker system. 

By contrast, the bass reflex principle can 
conveniently use a loudspeaker with a 
resonant frequency of the order of 35Hz to 
45Hz. This is mounted in a cabinet which is 
acoustically tuned by a vent or duct to a 
frequency similar to the resonant frequency 
of the loudspeaker. For best results, the 
loudspeaker has to be carefully designed 
and the flux density, total magnetic flux, 
cone mass, spider compliance and cone 
rim compliance have to be optimised. 

If the parameters mentioned have not 
been optimised to suit a tuned cabinet, the 
ultimate low frequency response will be 
non-level and the result such as to invoke 
the familiar description of “boom box.“ 
One of the better local designs for a bass 
reflex loud-speaker system is the Magna vox 
8-30 loudspeaker in a 1.6 cubic foot cabinet 
(for a description of this system, refer to 
“Electronics Australia,” Jan. 1971, pages 48 
to 51). 

Both the acoustic suspension and bass 
reflex loudspeaker systems can exhibit the 
following four limitations: 

(1) If the internal volume is reduced for 
the sake of compactness (say one cubic 
foot) the internal depth of the enclosure 
may diminish to about six inches. This 
results in an internal air pressure 
resonance at about llOOHz, assuming a 
sound velocity of 1100ft/ sec in air. Such 
a resonance usually has a high Q and the 


»Flat 1, 5 Knight St, Homebush, NSW 
2140. 
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FIG. 2 
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acoustic result is evident through the cone 
of the loudspeaker. Other air resonances 
will be present due to the length and width 
of the cabinet, but they are usually of a 
lower frequency and smaller Q. Even so, 
all such resonances, if not adequately 
damped, will cause peaks in the 
frequency response an(i degrade the 
transient response of the system to a 
greater or lesser extent. 

(2) When excited by low frequency 



I he prototype enclosure in its rough state 
prior to covering with furnishing fabric and 
the fitting of a top grille frame. For ex¬ 
perimental purposes, the Author had fitted 
two tweeters. In practice only one is 
required. 

I 

energy, the walls of the cabinet tend to | 
resonate. To minimise such resonance | 
effects the walls must be heavy. In , 
general, the wall thickness for cabinets , 
with an enclosed volume of more than one ' 
cubic foot should be not less than ^/4 inch. 
Large panels need, even then, to be 
braced. 

(3) Most of the presently available loud¬ 
speaker systems radiate sound directly' 
from the front, with the result that the 
sound source is often no more than 18 
inches from the floor. I may represent a 
minority view but I prefer indirect sound 
with the apparent height of the sound 
source about four feet from the floor. 

(4) Because of the implications for driver 
design, the acoustic efficiency of highly 
compact loudspeaker systems is usually 
less than that of the larger systems. For a 
given level of sound output, the cost 


ELECTRONICS Australia, June, 1973 


58 


























saving of the compact systems tends to 
be offset by the extra cost of the power 
amplifier necessary to drive them. Ef¬ 
ficiency should not be sacrificed lightly 

In this different approach to the construc¬ 
tion of a loudspeaker system, I have evolved 
a design which largely avoids the foregoing 
disadvantages. 

1 have also considered three other criteria 
in the design, namely: the floor space oc¬ 
cupied should be no more than about one 
square foot; the external finish on the 
cabinet should match the room decor; the 
total cost of materials should be less than 40 
dollars per unit. 

The acoustic principle used in the 
present approach is basically that of pipe 
loading. If the pipe were to be straight, as 
shown in Fig 1 the response would be non¬ 
level and would give output peaks at odd 
harmonics of the fundamental frequency of 
the pipe. 

To damp out the harmonic response, the 



29-3/4" 


FRONT TO FIT FLUSH WITH FRONT 
EDGES OF ENCLOSURE 



MATERIAL: 1/2" PARTICLE 


pipe can be tapered and the loudspeaker 
mounted one third of the distance from the 
closed end as shown in Fig 2. 

To make such a system a practical 
proposition, the pipe can be folded and the 
loudspeaker mounted on the top of the 
resulting cabinet. Tapering the pipe raises 
the resonant frequency, but partially block¬ 
ing the mouth of the enclosure has the effect 
of increasing the effective length of the 
pipe, tending to lower its resonance. 

Fig 3 shows the outline of a practical 
enclosure. The low frequency resonance 
occurs at 55Hz and, using a loudspeaker 
with a nominal resonance of 45Hz, audio 
output was obtained down to 30Hz without 
frequency doubling or tripling being ap¬ 
parent. 

The basic principles used in this approach 
are not new. In fact, they are the work of 
F. G. A. Voigt, a pioneer of loudspeaker 
enclosure design in the nineteen twenties 
and thirties. 

Lacking a single loudspeaker with a 


smooth response up to 20kHz, I decided to 
use two loudspeakers to cover the frequency 
range from 30Hz to 20kHz. The woofer and 
midrange unit is an 8-inch loudspeaker, the 
Plessey C80 with a nominal 20-watt rating. 
The tweeter is a dome tweeter, the Plessey 
X30, with a claimed frequency response 
from .3kHz to 30kHz. 

Faced with the need to build or buy a 
crossover unit for the C80 and X30, I 
eventually decided to use a commercial 
12dB per octave unit with a crossover 
frequency of 4kHz. The objective was to 
obtain a smooth frequency response ahd to 
prevent low frequency overloading of the 
dome tweeter. 

At a frequency of 4kHz, the impedance of 
the C80 is not 8 ohms as marked and 
measurement of the response through the 
crossover network indicated that a 22 ohm 
resistor should be connected in parallel with 
the voice coil of the C80 to give the required 
:kiB attenuation at the crossover frequency. 

Similarly, a 22 ohm resistor is required 



ELECTRONICS Australia, June, 1973 


59 





























Replacement I^namic Earphones (6* lead TA20 ~ 
20^ lead TA21) - for most transistor radios, tape 
recorders and T.V. sets. 



Record Anti-Static Cleaning Kit (RA53) - 
fluid, needle brush and cleaning puff to keep 
records clean and static free. 


StylUft Pressure Gauge (RA52) - adjustable for 
measurement of needle and tone arm weight. 
Easily calibrated. 


Head Qeaning Pen (TA12) - 
ensures maximum sound quality 
and performance from your tape 
recorder. 


HEAP CUE.\NiNG PEN 


GOLDHNG 


Goldring Tape and Record Accessories — designed to en¬ 
sure maximum protection for all your audio equipment, 
tapes and records. 


Recor^nish Tone 
Arm Lift (RA50) - 
clips on any arm - 
clears away dust and 
helps accurate band 
selection. 


Record needles 
Qeaning Kit - 
(Rj^2) - cleaning 
fluid and brush 
successfully removes 
dirt and foreign 
matter from stylus 
point to restore 
100% effectiveness. 


Cassette Tension Win¬ 
ders (TA17) - winds 
tape for easy editing 
and repairs. 


Tape Recorder Head Qeanei (TAIO) and Tape 
Head Qeaner and Lube Kit ^All) ~ perfect 
for cleaning tape heads, removing dust, oxide 
and dirt particles. 


Crystal L^l Microphone (TA19) complete with 
alligator clip, shielded plastic cable and plug. 


Record Centres (RA55) - 
adapts all 45 RPM records 
for use on any record player. 


Splicers 

(Recording Taq>e 
TA15 -Cassette 
Tape TA16) - 
professional type, 
ideal for all home 
recorders. 


Goldring Tape and Record Accessories — in exciting new display packs available from department stores, 

record centres and Hi-Fi shops everywhere. 
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WHAT YOU WILL NEED: 

/ Plessey C80 loudspeaker 8 ohm. 

1 Plessey X30 tweeter 8 ohm. 

1 4kHz, 8 ohm, 12dB / Octave 
crossover unit (available from Pre 
Pak Electronics, Croydon, NSW). 

2 22 ohm, 2 watt Wpc resistors (or use 
2 X 47 ohm 1 watt in parallel for each 
22 ohm resistor). 

1 1.8 ohm, 1 watt, Wpc resistor. 

5 pieces particle board size 4ft x 1ft 
X Vi inch. 

40 wood screws 1 inch x No 8 
countersunk. 

10 woodscrews Vainch x No 8 round- 
head (for loudspeaker and 
crossover unit mounting). 

Wood adhesive. 

Plastic wood. 

1 piece of wood 49 x Vs x Va inch for 
top of cover. 

1 piece of 'Innerbond" 36 x 18 inches. 

1 piece of grille doth 18 x 18 inches. 

Staples. 

4 X 4ft fabric to suit home decor. 

The approximate cost, less the 4 x 4ft 
fabric is $30. 



FIG. e 


across the dome tweeter, while a 1.8 ohm 
resistor is required in series with its voice 
coil to equalise the acoustic outputs of 
woofer and tweeter. 

A full circuit diagram of the crossover is 
shown in Fig 4. Note that, due to the phase 
shift in the crossover network, the con¬ 
nections to the X30 tweeter must be as 
shown in Fig 4 to obtain a smooth response 
near the crossover frequency. 

A detailed drawing of the cabinet is shown 
in Fig 5. The material that I used comes 
under the trade name of “Trudek.** The 
cabinet is held together with screws and a 
wood adhesive. In my case I used Posidriv 
screws and Aquadhere. 

Due to the shape of the cabinet and the 
sloping internal partition, all the air 
resonances are of low amplitude and 
frequency compared with those to be ex¬ 
pected from a more conventional bookshelf 
enclosure. 

However, further to discourage 
resonances, a piece of “innerbond** 
measuring 36 inches by 18 inches is placed 
in the position shown in Fig 6. 

If the 36 inch height is too great for 
smaller rooms, it can be reduced to 30 in- 



The cones must be protected. Grille doth 
over a frame will suffice provided the family 
can be "educated." Otherwise a metal mesh 
may be necessary. 

ches by reducing the height of the mouth of 
the pipe to 4 inches and the length of the 
internal partition from 25 inches to 19 in¬ 
ches. There will be a slight degradation of 
the low frequency response, but per¬ 
formance will nevertheless be very satisfy¬ 
ing. 

The finish of the cabinet is up to the in¬ 
dividual, but I suggest covering the four 
sides of the cabinet with a material which 
matches the individual room decor. Being 
attached only to the sides of the enclosure, it 
does not need to have any special acoustic 
properties. 

The loudspeakers must of course be 
protected from careless fingers by a cover 
over the top of the box. A suggested cover is 
shown in Fig 7. The grille cloth is stapled to 
a 13 X 12 X >4 inch wooden frame. 


Why all the interest in 
omnidirectional systems? 

When measuring the response of a loud¬ 
speaker system, it is normal to locate the 
microphone in front of the cones and, 
preferably on the axis of the tweeter. This 
has reinforced the convention of building 
systems with the loudspeakers facing the 
listening position and projecting a 
frequency response as per the calibrated 
curve. 

Conventionally designed loudspeakers 
can also create a well defined stereo image 
but many listeners have come to the opinion 
that both these considerations have been 
overemphasised; that sound is more 
pleasant and less obviously being produced 
from boxes if the sources are more diffused. 

Diffused sound can be achieved in a 
variety of ways. Most of them involve 
directing the sound so that it is reflected 
into the room from walls and ceiling. The 
frequency response becomes more sensitive 
to room acoustics but there is a growing 
conviction that diffused sound is more 
acceptable than that from sharply defined 
sources. 

The quadraphonic idea has tended to 
reinforce this thinking and has produced 
another important consideration: multiple 
loudspeakers can be merged more easily 
into the decor if they don’t have to be 
located with fronts facing diagonally into 
the centre of the room. 


For fine detail work 
—a hands free 
magnifier 



The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $14.00. 

8TC490 


MVaWrSCHIffI 

For further Information send this coupon today: 

^mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm^ 

STOTT TECHNICAL SERVICES MEA673 

(Division of Stott’s 

Technical Correspondence College Pty. Ltd.) 

159 Flinders Lane, Melbourne, Vic., 3000 

Please send me full Information on the 3-D Magna-Sighter. 

I understand that no Sales Representative will call. 

Name. 

Address.. 

.Postcode. 
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Conducted by Neville Williams 

_ J 

Microphones: the out-dated "valve"approach 


A reader from Collaroy Plateau in NSW suggests that it is time that people 
involved with public address amplifiers gave more thought to the matter of 
microphone impedance. Despite the fact that most new amplifiers use solid- 
state devices exclusively, designers and operators alike are seemingly still 
clinging to valve conventions. 


To illustrate his. point, the reader in 
question refers back to our Utility P.A. 
Amplifier described in the September 1972 
issue. He acknowledges it as a very useful 
and well designed amplifier, except for one 
thing — the microphone preamplifier stage. 
What follows is substantially a direct quote 
from his letter: 

^'Because of the input sensitivity of 5mV 
and the input imp^ance of SOkohms (which 
apparently requires a high impedance 
microphone) you would seem to have 
followed a design approach which belonged 
to valve equipment. 

*Tf you study the figures for the silicon 
planar transistors such as BC109, SE4010 
&c, you will see that, for practical collector 
currents, optimum noise figures are ob¬ 
tained when the source resistance is a few 
hundred ohms. 

“The main difference between a great 
many low impedance (50 to 600 ohms) and 
high impedance (20k to 50k) dynamic 
microphones is that the former have the 
voice coil brought out directly, whereas the 
latter have an in-built step-up transfcarmer. 
As a result, the high imp^ance version is 
normally the more expensive of the two. 

“If you had designed the preamplifier 
without the 4700 ohm emitter resistor, the 
input impedance would have been about 500 
ohms and the input sensitivity in the vicinity 
of 0.3 to 0.5mV. Low impedance 
microphones could have been used with 
considerably better signal / noise ratio. 

“I note that you have quoted a 
signal/noise ratio of 54dB, which 
represents an equivalent noise input voltage 
of lOuV with respect to 5mV. It is doubtful if 
you would realise this in practice. When the 
microphone impedance is 50k and the input 
impedance is also 50k, only half the voltage 
of the source is presented to the input 
connector. With the input signal reduced by 
6dB, the effective signal / noise ratio would 
be 48dB. 

“On the other hand, with a low impedance 
(500 ohm) microphone presented directly to 
the base of the transistor, a better noise 
match would be obtained and a 
signal / noise ratio of at least 60dB would be 
achieved. Additional advantages would be 
lower cost, better frequency response due to 
the absence of a transformer, the possibility 
of longer lines without hum and noise 


pickup and less high frequency loss due to 
capacitive shunting. 

“In this solid-state age, it is hard to think 
of one good reason for sticking to valve type 
microphones! 

“Being associated with microphone 
manufacture, I find it interesting to observe 
that the demand that still exists for high 
impedance microphones comes from 
equipment manufacturers who are making 
their preamplifiers look like a valve to the 
microphone — while the microphone is 
being maintained to look like an ideal valve 
source to the transistor: A classic case of a 
vicious circle. 

“I would like to make another observa¬ 
tion: When the microphone impedance is 
very low (less than 50 ohms) better per¬ 
formance can sometimes be obtained from 
a grounded base stage.The input impedance 
is generally less than 100 ohms and the 
equivalent noise input voltage is lower than 
a comparable grounded emitter circuit. 

“Both circuits can be combined to give a 
balanced input for greater immunity to 
noise when long twin shielded lines are 
used. (See accompanying diagram.) The 
preset potentiometers should be adjusted 
for optimum balance. This arrangement is 



Basic circuit suggested by the 
correspondent for a balanced input, low 
impedance microphone preamplifier. 
Resistor R is varied to bring the base input 
impedance into line with the emitter 
impedance. 


almost as good as a high quality input trans¬ 
former for balanced lines. Incidentally, the 
.OOluF capacitor is for RF suppression. 

“I trust that the foregoing is of interest 
and I look forward to your comments in due 
course.*' 

(N. McC, Collaroy Plateau). 

The point that the correspondent makes is 
basically valid. It is probably true that 
designers are tending to maintain a con¬ 
vention — perhaps without thinking over 
much about it. 

But almost implicit in this remark is the 
likelihood that they do not see it as a 
problem. If the price difference was really 
important, or if they had been bugged by 
technical complications, they would long 
since have been motivated to look more 
urgently and more critically at the high 
impedance convention. 

Without such motivation, they are more 
likely to get around to it “some day’’! 

However, there is probably a more 
positive reason for the situation continuing 
as it has. 

An enormous number of valve type public 
address amplifiers are still in use, along 
with the microphone equipment designed to 
go with them. There is an obvious ad¬ 
vantage if new ^uipment is compatible 
with the old; if existing microphones can be 
used with new amplifiers, and new 
microphones used with old amplifiers. 

This is certainly a consideration in a unit 
such as the one referred to earlier, and 
described in our September 1972 issue. Its 
versatility and attractiveness would have 
been much reduced had the design rendered 
it unsuitable for use with microphones on 
hand. Almost certainly we would have been 
plagued by inquiries about high impedance 
input. 

In fact, on the few odd occasions that I 
have connected medium impedance 
microphones (a few hundred ohms) directly 
to high impedance inputs, they appear to 
have worked quite well; so all is not lost 
anyway. 

I imagine that rather similar considera¬ 
tions may apply for commercial manufac¬ 
turers of public address amplifiers. To be 
sure, they could market new amplifiers 
with lower impedance input, and 
microphones to match. But the policy might 
generate more ill will than good will. 

The situation may change and 
correspondence such as the foregoing must 
tend to accelerate it. But I think £at change 
will come gradually, and at a rate dictated 
as much by usage as by technical 
reasoning. 

The advantages of lower impedance 
circuits, and particularly balanced circuits, 
are not in doubt. Apart from anything else, 
they appear to be less prone to interference 
from that current scourge: control tones on 
the power lines! 

Still on the subject of amplifiers, a 
Queensland reader has this to say: 

Dear Sir, 

/ would like to draw attention to the 
popular misconception that a guitar 
amplifier should have a wide and sustained 
bass response. In fact, when a string is 
struck by a plectrum, it generates a 
sizeable "DC"pulse before it is released to 
produce the desired AC wave. The pulse 
can be amplified along with the rest of the 
signals. 

Particularly if bass boost is applied, the 
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Memoroc makes tape 
that can shatter glass. 

So what? 


Sure, that proves our tape 
records and plays back with the 
precision necessary to shatter 
a glass. 

But, you buy tape to record and 
play back your favourite music. 

So, it's also important you 
know that hiss is less noticeable 
with Memorex. That's because 
we've increased high frequency 
response so you can decrease 
treble on playback. 

You'll also notice less distor¬ 
tion at high volumes with 
Memorex. That's because 
Memorex is more sensitive than 





the tape you're probably using 
now. 

It's all because of the way we 
coat our tape. 

First, we use smaller gamma 
ferric oxide particles. That means 
there are more of them on any 
given inch of tape. More places 
to pick up and play back sound. 

Now anybody could come 
along and use smaller particles 
just like us; except for one 
thing. It's a tough job to coat 
small particles in a smooth, 
uniform manner. But Memorex 
does it. And, just how we do it 
is a little secret we can't even 
tell you. 

There's one other thing we 
can't tell you; how Memorex Tape 
sounds when you use it. You'll 
x|just have to listen. Please do. 



MEMOREX Recording Tape 

Reproduction so true it can shatter glass. 


Sole Australian distributors 

LEROYA INDUSTRIES PTY. LTD. 

266 Hay St., Subiaco, Western Australia 6008 


VIC.: BJD Electronics P/L 191 Bourke St., Melbourne 3000. 
OLD.: Brisbane Agencies, 72 Wickham St., Fortitude Valley. 


N.S.W.: Unier Sound P/L, 20 Pittwater Rd., Gladesville, 2111. 
S.A.: Sound Spectrum, 33 Regents Arcade, Adelaide, S.A. 5000. 
A.C.T.: Pacific Stereo P/L, 17 Style Arcade, Manuka, 2603. 
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MUSICOLOUR II 


4-CHANNEL DECOI 


Adds a new dimension 
of 4 channel sound to 
existing stereo equip¬ 
ment. Simple to cons¬ 
truct the kit is complete 
with PC Board and all 
parts as per list in Nov. 
1972 E.A. 


New updated lights display as per 
Dec. 1971 E.A. Can handle 1000W 
on each of 3 channels. Quality kit. 
ALL TOP GrtADE PARTS. 


HIGH QUALITY TUNER 


Described in August 
1970 E.A. Will greatly 
improve overall per¬ 
formance of any 12V 
Car, either pos. or neg. 
earth. Kit complete in. 
every detail in a diecast 
box. Transformer has 
secondary Prewound. 


Playmaster 138 as described D 
ember 72 E.A. Quality unit ii 
ludes tuning meter RF stage whi; 
Filter etc. 

$65.00, post/pack $2.00 

Teak case $6.50 extra 


PLAYMASTER 136 


$55.00, post/pack $2.00 


ET414A MASTER MIXEF 

This high performance mixer 
eight inputs, inbuilt equalii 
echo facilities and output n 
as well as m 


A high performance stereo amplif¬ 
ier which is easy to construct, by 
following the detailed instructions 
In the Dec. 1972 issue of E.A. 
13W RMS per channel. Freq.resp. 
20Hz—I 2 OKH 2 . Five inputs, inc. 
MAGNETIC. Kit complete except 
for Fairchild transistors (see E.A. 
for special offer on these) 


itoring facility, 
or stereo outputs from mixer, 
can supply the complete kit 
this superb mixer for the soc 


price of $205.00, post/pack 


NEW "ELECTRONICS AUSTRALIA" PROJECTS 
Varilight Short wave Converter 

This improved version of the pop- This new converter can be eas 

ular E.A. light dimmer features a added to a standard receiver a 

new AC trigger device to elimin- will extend the reception range 

ate low-level flicker. Finger tip to 19MHz. We supply all riec€ 

light control for the modern living ary components, including chas 

room. but without case, for only 

$7.90, Post/Pack 50c $29.30, Post/Pack 7! 


SPECIAL EXPERIMENTER KitS 


We stock an excellent range of experimenter electronic kits which 
can be quickly and easily assembled into practical operating units. 
Ideal as gifts for technical-minded members of the family. 

Crystal Radio Kit: complete with ail components including earpiece, 
aerial wire. 

10-in-1 Project Kit: circuits include transistor radios, amplifiers, 
morse code oscillators etc. 

20-in-1 I.C. Project Kit: At least 20 projects can be built with 
this set including electronic bird sound, telephone. Photo Burglar 
alarm. Solar Battery radio. Ail are based on a Hybrid monolithic 
integrated circuit. 

80-in-1 Project Kit: no less than 80 interesting circuit projects can 
be built right away with this comprehensive kit — circuits for Digital 
logic. Small Transmitters, Metronomes, Buzzers, Daylight Switch 
etc, plus many more than the ingenious experimenter can design 
himself. 

More complex kits are available for more experienced constructors — 
see our catalogue. 


We offer FAST, EFFICIENT and COURTEOUS 
Mail Order Service at guaranteed best prices. 


We operate Australia's largest and most efficient Mail 
Order Service — our service for mail order clients is 
second to none. Guaranteed best prices for new com¬ 
ponents and equipment. Same day despatch. 
SPECIAL 24-HOUR PHONE COD SERVICE 
This Is the easy and sure way of ordering. Just phone 
us and state your requirements, and your order will 
be despatched COD within the hour. Phone 982 7500 
(Area Code 02) anytime, anyday, for this service 


Has now opened a new 
electronics and hi-fi centre in 


ADELAIDE 


at 50 GRENFELL STREET 

Whatever your KITS, COMPONENTS or HI-FI 
requirements, you will find what you need here 
or at one of our other branches, listed below. 


SYDNEY 


HEAD OFFICE, ELECTRON ICS AND HI FI CENTRE 
AND NATIONAL MAIL ORDER DEPARTMENT 
KIT-SETS AUST. PTY LTD 
Suites 2- 4, 21 Oaks Avenue, Dee Why, 2099. 
Phone: 982,7500 (Area Code 02) 
also 

KIT-SETS AUST. (SYDNEY) PTY LTD 

400 Kent St, S.^ney, 2000. Phone: 29 1005 


MELBOURNE 


KIT-SETS AUST. (VIC) 

21 Bridge Rd, Richmond, 3121 
(Car Park entrance in Church St) 
Phone; 42 4651 


BRISBANE 


KIT SETS AUST. (OLD) PTY LTD 
293 St Pauls Terrace, Fortitude Valley 
Old, 4000. Phone: 52 8391. 


ONLY NEW AND GUARANI 


manufacturers secon 


















ROTEL RA 310 


AERO^ SERVICING AIDS 


CROWN 


n SWITCH AND CONTACT CLEANER 

ig lasting protective film cleans 
I lubricates to reduce wear. 


WHY NOT SHOP THE MODERN EASY WAY .... 
USE OUR NO DELAY MAIL ORDER SERVICE. 
It is so easy to use our highly organised mail order 
service. Just write or phone and the postman will be 
delivering your order quicker than you thought poss¬ 
ible. See the panel alongside for details of our special 
COD-phone service. 


R EXIN A COMPACT 
CASSETTES 

itralia's best value in genuine 
quality cassettes. Only top 
ility tape is used in the manu- 
ture of these cassettes. Case is 
nountable for easy splicing, 
lilable in two popular sizes. 


C60 (60 mins) 
C90 (90 mins) 


99c 

$1.35 


PHILIPS lin TWEETERS 

These high quality units have a 
response beyond 20kHz The 
dome construction avoids the 
"beam" effect of conventional 
tweeters. Power handling capacity 
is 40W RMS. This tweeter is now 
used in the revised Magnavox 8/30 

system. $20.50 per pair 

Post/pack $1.00 


Post 50c 
Post 75c 

Post $1.00 

) Post $1.00 


We carry a full range of com¬ 
ponents at Australia's best 
prices. 

SEMICONDUCTOR 

SPECIALS 

this month only 
BC107 10 for $3.20 


BC 108 
BC 109 
EM 401 
EM 404 
2N3055 


10 for $3.20 
10 for $3.20 
10 for $2.10 
10 for $2.30 
2 for $3.20 


NEW PLESSEY LOUDSPEAKERS 

UNBELIEVABLE 12in MECHANICAL 
THREE-WAY SPEAKER SYSTEM 

Comprises a balanced pair of Plessey speakers in a specially designed 
handsome 1.6cu.ft cabinet. Incorporates a C12PX 12in twin cone 
speaker and X30 tweeter. High quality sound at a modest cost. 
Available In walnut or teak finish. $70.00 each enclosure 

Post/pack $3.00 

COMPACT BOO KSH ELF SYSTEM 

The two-way system has a large magnet C60 Gin bass speaker and 
high efficiency C3GX tweeter. An ideal unit for rear channel quad 
sound. In stylish teak cabinet. $39.00 each enclosure 

Post/pack $2.00 

NEW ... PLESSEY lOin LOUDSPEAKERS INCORPORATING 
CFLCONE TECHNOLOGY 

A significant new technology for improved speaker performance — 
CFL (controlled fibre length — Is used in the first release of these 
new Plessey ^eakers. 

C100 WOOFtR: a lOin woofer unit with curvilinear cone, produc¬ 
ing a rich satisfying bass, extended HF response and increased eff¬ 
iciency. ^ $14.00 

C100X WIDE RANGE: Provides superb sound reproduction over a 
wide frequency range — response 33Hz to 20KHz. A speaker to 

satisfy the most discerning listener. $15.50 


A COMPLETE RANGE OF IMPROVED PLESSEY 
QUALITY SPEAKERS ~ LATEST RELEASE 


C12PX 

$21.00 

C8MX 

$9.50 

C60 

$10.90 

5FX 

$5.50 

C80 

$14.10 

X30 

$7.90 

12UX50 

$47.00 

C75L 

$6.90 

12U50 

$42.00 

C6LX 

$6.40 

C3GX 

$4.90 

C96L36 

$7.10 


EREO AMPLIFIER 


The finest value for money in medium priced amplifiers in Aust¬ 
ralia. With 60W (IHF) of power and less than 0.2% of harmonic 
distortion at rated output, this amplifier will outperform many 
more expensive units. 

OTHER FEATURES: comprehensive inputs and output facilities, 
provision for two sets of speakers, advanced design incorporates 
silicon output transistors. 

SPECIAL PRICE: $129.00, post/pack $3.00 


^0 FREEZ-IT 

ink-fits shafts, pins, bushings, 
locates faulty connections 
I to thermal intermittents, pro- 
ts heat sensitive parts when 
Bering, etc. 

ny others also available — see 
catalogue. 


$2.53 


GARRARD 


AL/AUTO TURNTABLE 


$85.00 


Reg. Post/Pack. $2.00 


Features counter balanced tone arm, 3 record speeds, manual or 
automatic operation at the flick of a switch, fully assembled, with 
base, perspex cover. Audio Technica AT66 magnetic cartridge. 


29/6030 PENETRATING AND CLEANING OIL 


letrates, frees and cleans. Oil is 
ced in under pressure for 
cker penetration. 


$1.38 


15 SLIX-IT 6% SILICON LUBE 


3 urless, colourless, non-staining 
aseiess lubricant stops anything 
Ti sticking. 


$2.00 


High quality at 
modest cost 


PARTS SUPPLIED Why take chances ? KIT-SETS AUST does not deal in 

s CM surplus but we guarantee to match or better any genuine price obtainable elsewhere. 





















The JMSW N-501 affords 2uA full-scale for 500kfi/V sensitivity 



Sanwa has developed in the N-501 a multitester of 
ultra-high sensitivity. The taut-band suspension meter 
movement of 2uA full-scale provides 500kQ/V sensitivity 
for the lower DCV ranges. And in the ACV range the 
constant input impedance is 1MQ, while the rectified 
current drives the meter movement directly without 
the aid of either a transistor or a vacuum tube. 

A thirty-position rotary switch permits the control 
of all the ranges, including dB, and the measurements 
are shown on 3 easy-to-read scales with DCV and 
ACV using a common scale. 

To protect these functions, in case of inadvertent 
overload, there is a varistor circuit and an internally 
mounted fuse. 





<10(D 


Ranges 

±DCV 60m 0.3 1.2 3 12 30 (500kQ/V) 120 300 1200(50kQ/V) 
±2% 30k (w/HV probe) 

±DCA 2fi 30/1 300/1 1.2m 3m 12m 30m 0.12 0.3 1.2 12 
(300mV) ±2% 

ACV 3 12 30 120 300 1200 (1MQ) ±3% 

AC A 1.2 12 

Q x 1 xIO xlOO xlk xlOk xIOOk (max. 200M) 

dB -20-4-63 

Batt. -1.5Vx1 & 9Vx1 

Freq. -50Hz-100kHz for 3V 


And here are some more of the incomparable Sanwa family 


EM-300 A top class tester and a reasonable 
price to go with it. Able to handle 
constant impedances of 1 MQ for ACV and 10MQ 
for DCV with the bonus of galvanometer versatility. 

Ranges 

±DCV 250m (lOkQ) 1 2.5 10 50 
2501k(10MD) ±4% 25k 
,(w/HV probe) 

±DCA 25/.« 2.5m 25m 250m 5 
(250mV) ± 40/0 

ACV 2.5 10 50 250 Ik (1MQ) 
± 6 % 

Q x1 XlOO xlk xIOOk 

(max. 500M) 
dB -10-4-22 

Batt. 1.5VX3&1.3V 


Freq. 


(mercury-HC)xl 
-20Hz-500kHz at 2.5V 


U-50DX A quality performance tester of 44uA 
sensitivity. DCV and ACV are read 
on a common linear scale. Meter movement 
specially protected. Solid-state rectifier. 

Ranges 

DCV 0.1 0.5 5 50 250 Ik (20kQ/ 
V) ±3% 25k (w/HV probe) 
DCA 60/1 O.bm 5m 50m 250m 
(500mV) ±3% 

ACV 2.5 10 50 250 1k(8kQ/V) 

±4% 

Q x 1 x 10 x 100 x 1 k (max. 
5M) 

-20-4-62 


dB 

Batt. -1.5Vx2 


460-ED iOuAat full-scale affords Intensive measur- 
ment. Polarity switch. Unwanted HF cur¬ 
rent in DC measurements eliminated by special cir¬ 
cuit. Moving element protected against mechanical 
shock. Electrically safeguarded by varistor circuit. 
Ranges 

±DCV 0.331230120 300(100 
kQ/V) 1.2k (16.6kQ/V) 
± 20/0 30k (w/HV probe) 
±DCA Mu 0.3m 3m 30m 300m 
1.2 12 (300mV) ±2% 
ACV 3 12 30 120 300 1.2k 
(5kQ/V) ±3% 

1.2 12(300mV) ±3% 
x1 xIO XlOO xlOk 


ACA 

0 

dB 

Batt. 

Freq. 


(max. 50M) 
-20-4-63 


-1.5VX1 & 9Vx1 
-20Hz-1MHz for 3V 


SP-10d Pocket-size instrument with depend¬ 
able performance and functional design. 
Capable of wide-range application making it very 
versatile. Meter movement protected against me¬ 
chanical shock and inadvertent overload. 

Ranges 

DCV 0.25 10 50 250 500 Ik (4 
kQA') ±2.50/0 

DCA 0.25m 25m 500m (250mV) 
±2.50/0 

ACV 10 50 250 500 Ik (4kD/V) 
±3.50/0 

Q x1 x10kQ(max. 1M) 
dB -20-4-22 20-4-36 
Batt. -1.5VX1 


Full range available from:* 


^ WARBURTON FRANKI 


* Adelaide 56 7333 
> Brisbane 52 7255 
»Hobart 23 1841 
»Launceston 31 3300 


• Melbourne 69 0151 
»Mount Gembier 
2 3841 

> Newcastle 61 4077 


• Perth 61 8688 

• Sydney 648 1711 

• Wollongong 29 4844 

• Whyalla 45 0216 
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initial pulse can help drive the amplifier 
into dipping. It can also drive the loud¬ 
speaker cone, particularly in a vented 
enclosure, into severe non-linearity, as the 
magnetic flux may no longer link with a 
constant amount of the voice coil. 

My own experiments indicate that, to 
reduce the effect without audible loss of 
bass, coupling capacitors outside the 
feedback loop can be tailored to a time 
1 constant of 2.2mS, equivalent to -3dB at 
I 72Hz. 

Fixed bass boost around the first 
preamplifier stage, at a time constant of 
about 6mS, boosts 3dB at 200Hz. 
Depending on the number of coupling 
capacitors, it compensates for losses 
down to about 90Hz, below which the 
response falls off very rapidly. In my own 
amplifier, involving six coupling and 
feedback capacitors, response is within 
plus and minus I.SdB down to 80Hz, with 
a roU-off below that of about 30dB per 
octave. 

For bass guitar, the same general think¬ 
ing applies, but the time constants are 
doubled and the frequencies become half 
those mentioned above. Incidentally, and 
if necessary, coupling capacitors can be 
used in tandem, with intervening terminat¬ 
ing resistors to obtain the required 
characteristic. 

A. R. (Carina, Old). 

Not being a guitarist, myself, I can offer 
no personal convictions on the ideas put 
forward in this letter but they do seem to 
make sense. 

If a guitar amplifier, particularly one 
using solid-state circuitry, is loaded up with 
bass boost, its response to sub-musical 
drive signals may well be quite large. The 
position would be similar to that of a normal 
high fidelity system subjected to motor 
rumble and low frequency acoustic feed¬ 
back. Any sub-audible phenomenon that so 
shifts or modulates the working point of the 
amplifier or the loudspeaker must reduce 
the effective power output of the system at 
audible frequencies. 

Summed up, A.R.’s philosophy is to 
maintain the response of the guitar am¬ 
plifier system down to the lowest frequency 
which is actually needed but to roll it off 
below that frequency as sharply as possible. 

Not discussed, but open to speculation, is 
the real significance of the words '^actually 
needed.” Having in mind the capabilities of 
the loudspeaker system and thd subjective 
ability of the human ear to reconstruct the 
fundamental from a range of harmonics, 
there may be further good reason to con¬ 
centrate the output of the amplifier and 
loudspeaker in the areas where it will be 
most effective. 

Changing the subject, the letter at the 
head of the page draws attention to what is 
undoubtedly the tip of a large and un¬ 
pleasant iceberg. 

The correspondent sees it from the 
viewpoint of someone who is dependent on 
the postal service — a dependence which 
increases with remoteness. 

Because there is no parts dealer within 
easy reach, he scans the magazine ad¬ 
vertisements all the more eagerly, writes 
off for information, or places an order, and 
counts the days until the reply or the goods 
arrive. When they don’t arrive, he becomes 
understandably very frustrated. 

The older generation is likely to recall 
happier days, when the turn-around in mail 


Dear Sir, 

I suppose you would wonder at times 
why people might stop buying "Elec¬ 
tronics Australia." One possible reason, 
which / have complained about before is 
the policy of advertisers. Here are a few 
examples drawn from my own ex¬ 
perience: 

A parts company in Melbourne took 
12 months to find out that they could not 
supply parts they had advertised and to 
refund the appropriate proportion of my 
money. 

A Queensland company took two 
years to reply to my letter about 
microphones. 

In October 1972 / wrote to a NSW 
company seeking information about a 
12-pin plug. So far, they have not 
replied. 


orders was more reliable and when back-up 
information was available for the asking. I 
think it would be true to say that the older 
generation of suppliers also tends to look 
back nostalgically to the “good old days”! 

They recall -7 and I recall — the time 
when it was possible to carry in one’s mind 
a mental picture and specifications of most 
of the components in current use by the 
“radio” industry. One could dash off a few 
lines of technical advice by simply drawing 
on that background. In any case, literature 
tended to be cheap to produce, readily 
available and oriented towards the small- 
scale consumer. Manufacturers maintained 
“applications” groups specifically to 
produce such information. 

Now, whether we like it or not, we are in 
the middle of a technology explosion. It is no 
longer possible for an individual to keep up 
with the variety of components and 
technology which is pouring from the 
electronics industry. Replies cannot be 
proffered “off the cuff” and the whole basis 
of the informal “here’s how you do it” letter 
has disappeared. 

So'also has the basis of the applications 
laboratories, and publications, orientated 
towards the small-scale user. They have 
become a liability. With engineering salary 
and equipment costs at their present levels, 
product application work has to be keyed to 
the large consumer, who will have his own 
development engineers able to interpret 
raw characteristic data into their own 
specific needs. 

When a correspondent writes hopefully to 
a supplier seeking a bit of helpful advice, his 
letter often ends up in the/‘too hard” basket 
fc^cause junior staff cannot answer it “off 
the cuff” and senior staff time is at too great 
a premium. Herein, I am certain, lies the 
explanation of some problems paralleling 
those listed by D. McD. 

The other huge problem area has to do 
with the multiplicity of component brands 
and types and their relatively short life on 
the market. It is virtually impossible for 
any one supplier to keep in stock all the 
items that customers are likely to want, 
particularly if the lines are new or a couple 
of years “out of date.” And, if a particular 
part is not available off the shelf, suppliers 
face expense and delay in obtaining it. 

In fact, suppliers, right now, are up 
against a stock problem at a much more 
commonplace level: there is a world 
shortage of ordinary components like 
fractional watt resistors and popular types 


Following adverts by a semiconductor 
company, / wrote regarding application 
of their IC's to a product detector and 
audio amplifier. They sent me back 24 
pages of characteristics of their tran¬ 
sistors and ICs but nothing at all about 
their application. 

In December / wrote to a company 
about some coils and, following their 
advice, sent the cash. In February / 
wrote again to ask why the coils had not 
arrived. They replied that manufacture 
had been held up and that they would be 
delayed "about a month." There is still 
no sign of therpl 

The ultimate is when a firm quotes 
only a telephone number, and no for¬ 
warding address. Needless to say, / 
simply don't go to the expense of 
phoning long distance. 

D. McD. (Palm Beach, Old) 


of capacitors. The situation seems to have 
been brought about by world-wide involve¬ 
ment in colour television, while the same 
technology plus the solid-state revolution in 
the automotive industry is draining off 
semi-conductors by the million. 

As the “meat in the sandwich” between 
suppliers and readers, we see both sides of 
the problem. Perhaps the suppliers* 
greatest sin, in the practical sense, is that 
they leave problem orders and requests for 
information to lie too long in the “pending” 
tray. A prompt card or pro forma letter 
advising of delay or inability to assist may 
not be welcome but it is better for the client 
than the feeling of being ignored, par¬ 
ticularly if money is involved. 


DIGITAL 

VOLT-OHMMETER 


m loomv 

© 7 

jwv 
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> SCKXrifiC (UCTRONKS 

Oi 

MOOFL DVM100 


• 0.1% DC ACCURACY 

• AUTO-POLARITY 

• 3 Vi DIGITS WITH 100% 
OVER-RANGE 

• DUAL SLOPE IN¬ 
TEGRATION 

• 10 MEG INPUT 
RESISTANCE 

• LOW COST 

SCIENTIFIC ELECTRONICS 
PTY LIMITED 

42 Barry Street, Bayswater Vic 
3153. Telephone— 

Melbourne 729 3170 Sydney 
25 3955 Brisbane 47 4311 
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W»ii(ofartllLP4 


^ -y^ .. : -:■. 


Miracle of modem communication. For AWV, the everyday picture tube 

■ “ a perfect example of the electronic art. 

11LP4, Twgible prt^uct of intangible skills, A superb blend of expert skills and faultless 
Evident that art exists in even the most performance. Technical excellence brin^ 
practical forms. its own reward. 


Amalgamated Wireless Valve Co. Pty. Ltd., 


your experts in the art of electronics. 
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Learn from the hard ones 

Two of my most annoying jobs this month concerned vertical faults in TV sets. 
In both cases I had to eliminate a number of possibilities and in both cases I 
learned something for future reference. 


In the first case, the owner described a 
typical set of symptoms; the picture height 
had been slowly decreasing over several 
months, but it had now collapsed com* 
pletely, leaving only a horizontal line. 

The set was fairly old and used a quite 
conventional vertical stage for its vintage. 
A 6CM7 twin triode performed the functions 
of oscillator and output stage, the oscillator 
employing a double wound transformer, 
and the output stage a single winding 
“auto” transformer. 

Normally, vertical failure in this and 
similar sets is a simple case of 6CM7 
failure, and the cure is equally simple. So, 
making sure that that I had 6CM7 
replacements on board, I set out for the 
customer’s home. 

Hie symptoms were exactly as described 
and I promptly replaced the valve. There 
was no doubt that the original valve was 
faulty, because a picture came up im* 
mediately. The snag was that it was only 
about two thirds of the normal scan, 
cramped at the bottom, and with about 
five quite heavy retrace lines running 
throu^ the picture. The scan height was 
also quite sensitive to the brightness control 
setting and, to a lesser extent, the contrast 
control. 

A voltage check revealed nothing out of 
the ordinary. After that my first thought 
was for the coupling capacitor between the 
oscillator and output stage. Leakage here 
can produce some funny effects, even when 
it is not bad enough to cause any significant 
changes in voltage behaviour. In fact, the 
capacitor was slightly leaky, so I replaced it 
as a matter of course, but the improvement 
was hardly noticeable. 

Hiere were two other capacitors in the 
circuit, both .a47uF, and both part of wave 
shaping networks, one in the plate circuit of 
the oscillator stage, and one in the plate 
circuit of the output stage. Both were 
checked and proved OK. 

What next? The cathode bypass in the 
output stage, a 200uF electrolytic, is a vital 
component in this circuit and the high value 
electrolytics of that vintage were not as 
reliable as they might have been. But once 
again I drew a blank. 

I was beginning to run out of possibilities, 
at least in regard to the minor components, 
and was thinking in terms of one or other of 
the two transformers. However, I had no 
replacements with me, so I could do little 
about them. 


There was one component I hadn’t 
checked; the electrolytic bypassing the B* 
plus boost line, which fed both stages. It 
wasn’t that I had overlooked it, but rather 
that I had mentally put it at the bottom of 
the list, simply because the symptoms 
didn’t seem to Ht. 

On all previous occasions when I had 
found this capacitor to have failed in this 
circuit it had caused only a slight reduction 
in height, but marked shading at the top and 
bottom of the picture. 

Nevertheless, I paralleled it with another 
one. And up came the picture, and away 
went the lines and cramping. That was it. 

Not one of my most dramatic stories 
perhaps, but it does indicate how one can be 
misled. Just why this particular elec¬ 
trolytic ^ould choose to produce a com- 


of likely components, in descending order of 
probability. It just had to be one of those. 

Hie first one was a 150k resistor in the B- 
pius boost line to the height pot, in the plate 
circuit of the triode oscillator section. I have 
encountered several cases where this has 
gone high, thus upsetting the oscillator 
amplitude. Unfortunately it wasn’t that. 

Next on the list was a .022uF capacitor in 
the same part of the circuit; from the 
oscillator valve plate to chassis. I have 
known this to go leaky and create similar 
symptoms. But it wasn’t that. 

By now I was running out of experience. I 
made a few more routine checks but 
achieved little. Much as I hated disappoint¬ 
ing the customer, it was clearly a job for the 
workshop. 

Back on the bench I went over everything 
a second time. This only confirmed the 
situation. Then I commenced checking the 
less likely components, measuring resistors 
and substituting capacitors. When I finally 
came up for air some time later I had to 
admit that I seemed to be no closer to the 
solution. I tried to console myself with the 
thought that at least I could nominate 
several dozen components which weren’t 
the cause of the trouble; but it was cold 
comfort. 

However, when I went over what I had 
done again, I realised that I had eliminated 
all but three possibilities; a faulty blocking 
oscillator transformer, a faulty output 
transformer, or a faulty yoke. 

Based on experience, the latter was an 
interesting possibility. This particular 
make and model of yoke is well known for 
failure of the vertical windings, particularly 
in units which had been in the field for about 
10 years, as this one had. 



The nasty habit of 
making straight for 
the IF slugs when a 
portable set fails can 
be disastrous. Here 
are Just two from a 
growing pile of dis¬ 
cards. (See com- 
ments on next page.) 


pletely different set of symptoms, I cannot 
explain. All I can do is point out that these 
devices can fail in more than one way. They 
can change capacitance, increase leakage 
or series resistance, or do a little of each. 
Anyway, it would appear to be unwise to put 
too much reliance on previous symptoms 
where electrolytics are concerned. 

The second case occurred only a few days 
later. Hiis time the picture was about one 
inch short of the top and bottom of the 
screen, but still quite linear. 

This model used a 6BM8 triode / pentode 
as vertical oscillator and output stage. 
Failure of this valve is a common cause of 
height loss and I walked right into the trap. 
“Asnack!” Ithought. “It’ll be the 6BM8for 
sure.’’ 

Since the reader will undoubtedly have 
guessed by now that it wasn’t, I won’t 
elaborate, except to add that I still wasn’t 
particularly worried. I still had a mental list 


Granted, the failure was normally more 
drastic than this. The vertical section of the 
yoke consists of two windings in parallel, 
one of which goes open circuit. The result is 
a one inch hi^ picture across the middle of 
the screen. Could it be that one winding had 
developed high resistance, rather than fail¬ 
ing completely? If it had, it mi^t well 
produce the present symptoms. 

Thus alerted I measured each winding 
separately, only to find that they were so 
close to identic^ as made no difference. So 
that was that theory down the drain. 

Which left the two transformers. Un¬ 
fortunately, I didn’t have a spare one of 
either, and 1 hesitated to buy one “on spec,” 
particularly as, by Murphy’s law, which 
ever one I bought would be the wrong one. 

It then occurred to me that the maker’s 
service department might be able to help; 
perhaps they had encountered the same 
problem and could nominate the cause 
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^^Taking it all together — performance, features, styling — 

the BSR 8io moves into ranking place among the best automatics 
we know of. And at its price, the others may well be in 
for a real contest.tttt Hi-Fidelity Magazine, May 1972. 


A STROBE DISC 0 SWITCH POP FILTER 

(bpiow unit) 


0 STYLUS SETDOWN ADJUSTMENT- 


0 MICRO-GEAR STYLUS PRESSURE CONTROL 



COUNTERBALANCE WEIGHT 


0 TRANSCRIPTION TONEARM SYSTEM 
^ WITH VISCOUS DAMPED TONEARM 
DESCENT ON AUTOMATIC PLAY 


) ROTATING MANUAL 
STUB SPINDLE- 


0 ROTATING VARIABLE 
^ PITCH CONTROL 


A CORNER 
^ MOUNTING 

0 SPEED SELECTOR BAR 


UMBRELLA TYPE 
AUTOMATIC SPINDLE 


4 POLE SYNCHRONOUS 
INDUCTION POWER UNIT 


>12" DYNAMICALLY BALANCED 
DIECAST TURNTABLE 


0 SLIDE-IN CARTRIDGE CARRIER 
0 STYLUS POSITION INDICATOR- 
0 STYLUS WHISKING BRUSH 


ROTATING ADJUSTER 
CONCENTRIC GIMBAL ARM MOUNT 
MUTING SWITCH 

(bolow unit) 

PICKUP HEIGHT ADJUSTER 


T SELECTOR 
10" SELECTOR 


2" SELECTOR 


STOP CONTROL 
MANUAL PLAY CONTROL 
AUTO/SINGLE. REPEAT CONTROL 


DUAL RANGE ANTI-SKATE 
CONTROL ^ 


DAMPED CUE AND 


At $149*1br the kit,the brilliant 
BSR/810 transcription turntable 
is hardly cheap. But your ears 
will tell you ifs a bargaia 

nended retail price. ^ 


0 At recommended retail price. 

BSR, manufacturers of most of the world’s 
turntables, have now turned the tables on 
expensive imits. 

And here are the features that make the 810 
such an attractive proposition: the unit 
weighs 17 lbs — the diecast turntable alone 
is a solid, dynamically balanced 1^ lbs. A 
4-pole beautifully balanced synchronous 
motor automatically compensates for any 
fluctuation in voltage input, or for any 
record load. A pitch control gives absolute 
accuracy of speed, utilising a stroboscopic 
centre plate. 

The low mass'^ pick* up arm gyroscopically 
pivots in a concentric gimbal mount 
producing virtually friction free movement 
in both horizontal and vertical planes. It 
also has a slidc-in cartridge carrier, 
decoupled one piece counterbalance for a 
minimum tracking pressure of i gramme 
with suitable cartridge. And the arm 
length is over 8^ inches to reduce tracking 


error to less than 0.5° per inch. 

Viscous cueing is also standard on 
automatic as well as manual operation, and 
a unique anti-skate device is also featured 
for elliptical and standard styli. Speeds 
are 33^ rpm and 45 rpm. (Which are all 
you need today.) 

Single to automatic play conversion is 
achieved with the interchangeable umbrella 
centre spindle. 

Start-stop, record size control and auto, 
repeat and manual conversion are actuated 
by push button controls set in a handsome 
brushed aluminium panel. 

Of course there is much more you’ll want 
to know about the BSR 810. Write to BSR 
and we’ll send you a colour brochure. 

BSR (A/asia) Pty. Limited. 

Anne St., St. Marys. 2760 
Telegrams “BSR” St. Marys. 2760 
Telex 23159 Phone 623 0375 


NSW: Goldring (NSW) Pty. Ltd., 

26-28 Ricketty St., Mascot 2020 
Phone 669 6088 

VIC: Goldring (Vic) Pty. Ltd., 

162 Pelham St., Carlton. 3053 
Phone 347 5177 

QLD: Goldring (Qld) Pty. Ltd., 

35 Balaclava St., Woollongabba. 4102 
Phone914972 
Goldring (SA) Pty. Ltd., 

76 McLaren St., Adelaide. 5000 
Phone 23 3488 
Goldring (WA) Pty. Ltd., 

32 Northwood St., Leedervillc. 6007 
Phone 84 988 


SA: 


WA: 


BSR 


810 


MCDONALD 


BSR:117R 
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more definitely. But that proved to be a 
dead loss too; they were nice enough, but 
they just hadn’t experienced that particular 
fault — or, at any rate, not one that did not 
respond to one of the things I had already 
tried. 

So I was back on my own, and faced with 
the decision as to which transformer to buy. 
After further consideration, I settled for the 
output unit. The main reason was the 
behaviour of the hold control. This is part of 
the oscillator circuit and a failure of the 
oscillator transformer in similar circuits 
invariably causes a marked shift in the 
setting of the hold control — if, indeed, it 
can be made to hold at all — and also causes 
the hold setting to be critical and erratic. 

The present set was exhibiting none of 
these symptoms, suggesting that this 
transformer was intact. 

So I ordered a new output transformer. 
When it arrived, it was with mixed feelings 
that I wired it into place. If this didn’t fix it. 
I’d have to start dll over again. Imagine my 
relief when I switched on and the [MCture 
came up to full height with appreciable 
overscan. A few moments adjustment with 
the height control set things right and the 
set was ready for the customer. 

A nasty one, that. 

And while on the subject of yokes and 
yoke failures, there is another model, by 
another maker, which also fails quite 
predictably with advancing years. But in 
this case it is the horizontal windings that 
fail. 

The symptoms are an almost black 
screen but on which one can usually detect a 
faint image if the room is darkened and the 
brightness control advanced. The picture 
will be full height but only about three 
quarters of its normal width. There is no 
keystone effect. 

^ there are two possible yoke faults to 
make a note of, if you have not already 
experienced them. 

To change the subject, here is a letter 
from a serviceman in Papua, New Guinea. 
It provides an interesting and amusing 
insight into some problems peculiar to this 
locality. 

Dear Sir, 

The electronics scene here is probably 
vastly different from yours, but the problems 
appear similar. We have no TV and most of 
my work is in audio reproduction, mainly 
stereo but with a lot of portable mono and a 
few four-channel units. 

A typical setup would comprise a stereo 
deck with magnetic cartridge, a stereo tape 
deck, an amplifier of at least 40W, and a 
matching pair of full range speaker systems. 
Similarly, most systems are separate units 
interconnected by the users. 

This town extends over about six miles 
square, within which area there is an army 
transmitting station (2.5 to 20kW stations), 
four ABC transmitters, at least four OTC 
transmitters, and a DCA station. AH are 
close to residential areas and radio in¬ 
terference is fairly common. 

In the February, 1973, issue you referred 
to the "bouncing"' set. My policy is to give a 
warranty with all repairs Which covers the 
entire unit and not just the repair. The 
warranty is for a period of up to one month 
(according to the unit's condition) and 
covers labour but not maker's parts. I have 
found this successful, with very few 
dissatisfied customers. 


In another issue you referred to lack of 
communication between customer and 
technician. / smiled when I read this. Try a 
couple of these, referring to transistor 
radios. "E no gat tok tok". (Completely 
dead.) "Rope e step long insait, e bagger 
up". (Dial cord broken ) "Em e no catch tok 
tok". (Won't tune.) "Em e no cry, e tok shus 
tasol". (No sound, just hiss.) "Screw e stap 
long insait, e bagger up". (The dead end for 
sure; the IF slugs are mangled.) 

If lack of communication was the only 
problem Jt would still be simple, but most of 
the local (native) population have friends 
"who can fix them" so, before reaching me, 
they are invariably well worked over. As the 
cost of a new one here is low, (3-band, 8- 
transistor, AC—DC set for $25.00) the write 
off rate is high. 

One of the best examples of this was one 
who came in with the case of a fair quality 
mono portable tape recorder in one hand 
and a newspaper package of parts in the 
other. We referred him to the repair shop of 
the local importer for that brand, but he told 
us that he had already been there and that 
they had told him to come to me. 

At the other extreme was a customer who 
came in with two speaker systems (2,500 cu 
in capacity), the amplifier, large stereo tape 
deck, and record deck. The complaint was 
that the tape would not record on one 
channel and there was no sound in one 
speaker. The fault was simply a wire broken 
from^ the record deck output. 

To finish off, here is a story of a 
"bouncer" which plagued me recently. It 
commenced as a simple dial cord 
replacement on a transistor mantel set in a 
wooden cabinet with a vented back. Two 
days later the set was back with the dial 
cord broken again, it was replaced again 
with a detailed examination for cutting 
edges etc. This time it lasted three days. 
While booking it in / spoke to the owner 
about some mice in the pet shop opposite. 
He then told me he had a tame one that ran 
free around the house I 

The vented back of the cabinet is now 
vermin proofed with insect wire and the set 
hasn't been in for three weeks. 

Yours faithfully, 
D.H. 

Thank you D.H. for an interesting letter. I 
was particularly interested in the com¬ 
ments concerning bouncing sets and 
warranties on service work. While some 
may have hesitated to adopt such a scheme, 
the point is that D.H. has faced up to the 
problem (half the battle anyway) and come 
up with a solution which, in practice, seems 
to work. Think about it. 

On the lighter side, I would remind my 
correspondent that his customers are not 
the only ones with friends who man^e IF 
cores. I refer him to my notes in the 
November 1972 issue, in which I deplored 
the growing habit of making straight for the 
various tuning slugs as soon as the set 
misbehaves. As he will doubtless confirm, 
the result is invariably disastrous. 

Finally, those comments in Pidgin. A 
colleague who spent some time in New 
Guinea assures me they are typical. 
However, it would appear that D.H. has 
Anglicised some of the spelling, presumably 
to help readers to follow it. I have left it 
largely as he wrote it. ® 


THE 

OLD 

MIXER 



NOW THE NEW E.T.I. 
414 MASTER MIXER 



AVAILABLE NOW 
INAJAYCAR KIT 


Complete kit of parts $188.(X) p&p $2; 
Kit of parts less national semis $153.00 
p&p $2 

Kit of parts for onemixer/equalizer 
$19.10 20c p&p (including semis) 
l^rts for pre amK md tone controls for 
two channels $21.00 p&p 20c 
including semis 

Parts for power supply board including 

semis $26.25 p&p 20c 

Metal work $9.90 p&p $1 

Front panels $3.40 p&p 20c 

Timber case $6.75 f^p $1 

All coils prewound 

Kit wired and tasted $30 extra. 



Telephone 211-5077 
P.O. BOX K39, HAYMARKET 
N.S.W. AUSTRALIA 2000 
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Yet another 



200.0 mV 
2.000 V 
20.00 V 
200.0 V 
1000 V 

200.0 mV 

im^ 
20.00 V 
200.0 V 
lOOOV 


Using 1 kV terminal. Normal input termir 



1 1% F.S. 1 impedance I 

1 1 Overload 

* n ic 1 in Mr’k 

[inouV 1150 V 


0 . 



plus Sales 
Tax 



20 20Q tOOOv 

t fcn - 20oo»a 


200mv 2 

200ft — 
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J\,ANC6 DIGITAL MULTIMETER DM 

M. 1 



RANGES WITH SP-2 
CURRENT SHUNT 



DIGITAL 

MULTIMETER 


The DMM2 is a compact instrument which provides 
a clear reading of AC and DC voltage and current 
and resistance — with all push-button selection. 
Small and light enough to be easily carried, the 
DMM2 weighs only 3^/2 lbs. Maximum stability for 
all measurements with LS1 package (large scale 
Integrated circuit) for high reliability. Housed in an 
attractive plastic case with a carrying handle which 
doubles as a stand for bench use. Now better value 
than ever at $195. 


• DC & AC Voltage Ranges — 

200.0 mV-1,000V each in 5 ranges. 

• DC & AC Current Ranges — 

200.0 uA each with an extra 4 ranges each up 
to 2,000A with SP-2 Current Shunt. 

• Resistance Ranges — 

200.011-2,OOOKn in 5 ranges. 

• Sample Rate — 

Approx. 5 readings/sec. 

• Response Time — 

DC ranges, less than 1 sec. AC ranges, 
approx. 3 sec. 



JACOBY# 

MiTCHELL 


RE-CHARGEABLE BATTERY PACK 


When fully charged, Battery Pack BP2— 
an optional extra—gives 5 hours’ field 
operation. Easily fitted to the rear of the 
OMM2 . . .. gives you completely portable 
operation. 


SP 2 Current Shunt 

An optional extra that 
extends normal 
current ranges by 
eight. 


215 North Rocks Rd., North Rocks, N.S.W. 2151. 
Phone: 630 7400. 


• Melbourne — 41 7551 ( 

• Brisbane — 52 8266 • 

• Canberra — 95 9138 


I Adelaide — 93 6117 
Perth — 29 5725 
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CIRCUIT DESIGN IDEAS 

Interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 


Constant Current Battery Charger 


This circuit has been adapted for use as a 
charging unit for use by professional 
photographers who use many wet cell 
batteries for powering electronic flash 
units. The new charger has saved having 
several chargers and spare batteries can be 
kept fully charged, even in cases where 
flash units have chargers built in. Most of 
the batteries are 3.3AH rating but there are 
4, 6 and 8 volt systems. This constant 
current charger is set to slightly less than 
the 10 hour rate, to 300mA. Because of the 
constant current, several betteries can be 
connected in series, irrespective of the 
voltage of each battery. The unit is short- 
circuit proof and gives a “charge” in¬ 
dication. 

A standard full wave supply is used with a 
lOOuF filter capacitor. Calibration may be 
done with a moving coil voltmeter across 
the 10 ohm emitter resistor. The voltage 
measured across the resistor is read off the 
meter in terms of current according to 


2x40266 



Ohm's law. Also, the voltage drop across 
this resistor bucks the forward bias set by 
the 100 ohm preset potentiometer, thus 
tending to keep the current constant. The 
unit may be adjusted by means of the 100 
ohm potentiometer so that it will cover an 
approximate range of from 500mA to 50mA 


Circuit Breaker Substitution Box 


A substitution box with circuit breakers 
selected by a switch is one of the handiest 
gadgets on my service bench. With 
breakers of different ratings, I am ready to 
check radios, amplifiers and TV sets with 
blown fuses and questionable circuit 
breakers. 

Generally, I can clip onto the fuse or 
circuit breaker if the chassis has been 
pulled. 1 have rigged up a handy adaptor 
that lets me jump fuses without pulling the 
chassis when the fuse holder is a post type 
on a panel or chassis skirt. The drawing 


BLOWN GLASS FUSE 



HOOK-UP WIRE 


shows its construction. 

Drill a Vain hole through the centre of a 
spare fuse-holder cap. Drill small holes 
slightly off centre in the ends of a blown 
cartridge fuse. Drill a second hole, just 


the latter making it suitable for use with 
small nickel cadmium cells. However, 
before charging very small nickel cadmium 
cells, the charging rate should be checked 
and should not be exceeded. 

(By Mr T. O’Connor, PO Box 202, 
Wanganui, New Zealand.) 


large enough to pass a piece of thin in¬ 
sulated hookup wire, in the centre of one end 
of the fuse. Strip about Vain of insulation off 
one end of a piece of hookup wire and pass it 
through the centre of the fuse so the short 
exposed wire goes through the hole in the 
far end. Solder this lead in place and solder 
a second piece of hookup wire to the other 
end and then thread both leads through the 
fuse-post cap. Add clips for connecting to 
the breaker substitution box. 

(By Arthur M. Padmore, in “Radio- 
Electronics”.) 


Constant Current FET Regulation 


Various journals have drawn attention to 
the use of field effect transistors as con¬ 
stant-current diodes to provide improved 
voltage regulation for such applications as 
feeding a VHF VFO. M. J. Cooper provides 
more detail on such systems, including 
some measured results which show beyond 
doubt that this approach can be a really 
excellent method of achieving good voltage 
regulation not greatly affected by tem¬ 
perature. 

He writes: ‘‘The advantage of a FET over 
a resistor is to give constant current 
through the zener diode. If the drain/- 
source voltage is twice the pinch-off voltage 
or more, the FET acts as a constant current 
source (with gate connected to source). 
Variation of voltage between twice the 


pinch-off voltage and breakdown 
voltage of the FET has no effect on the 
drain / source current. The zener current 
can be set by the inclusion of a resistor as 
shown in the circuit. 

“The choice of a zener diode having a 
temperature coefficient of near zero gives 
better regulation. The arrangement shown 
has a temi^rature coefficient of zero at 10 
degrees C increasing to —0.003 per cent / - 
degree C at 60 degrees C. At 20 degrees C the 
output voltage varied by only 0.02 per cent 
for an input variation from 15 to 40V. In 
practice a power supply is going to give an 
output dependent on mains input fluc¬ 
tuations which would be very small com¬ 
pared with the voltage swing indicated 
above. This means in effect that the actual 
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variation of the output voltage can be much 
less than 0.02 per cent, making the system 
excellent for such applications as a 144MHz 
VFO ' 

(From “Radio Communication ’ 
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LDS INSTANT COLD 
AD GALVANIZE... 

equals hot-dip galvanizing at 1/2 the cost 


LPS Instant Cold Galvanize is a ready to use 95 p.c. PURE 
ZINC compound that provides long-lasting protection from 
rust and corrosion. 


LPS Instant Cold Galvanize is NOT A PAINT! When applied 
to iron or steel It generates a positive electric current that 
flows to the base metal. This electrochemical action fuses the 
zinc compound with the metal. Corrosion will attack only the 
outer zinc coating leaving the metal to be protected rust free. 
If coating is penetrated LPS Instant Cold Galvanize will 
sacrifice itself to protect the exposed base metal. RUST 
CANNOT SPREAD. 


•MSTANT 

2iric Rich 

A^’iST PROOF* 
IMETAL FOPj 

,. ^*ars or wo" 

1 to hot p"’ 


USES* Instant Cold Galvanize should be used wherever metal is exposed to 
corrosive conditions such as iri the construction and maintenance of: 


AUTO A TRUCK 800IES 
PARMING EOUIPMENT 
AiARIRi EQUIPMENT 
miAL ROOP$ A PtOORS 
MlNiri^ EOUIPMENT 
OPP-SHORE STRUCTURES 
POWER PiANTS 


RAItROAOS 
WATER TANKS 
MOTOR SIXES 
TV AERiAtS 
SNOWMOBILES 
OOLP CARTS 
PATK) PURNiTURE 


TRAILERS 

FENCING 

OIL RIGS A PIPE LINES 
STRUCTURAL STEEL 
LINES & TOWERS 
UNOERGROUND EQUIPMENT 
LAWN A CARDEN EQUIPMENT 


air conditioning, heating, a REPRIGERATION SYSTEMS 

TECHNICAL INFORMATION: 

Passes PREECE TEST for hot dip galvanizing 

SINGLE APPLICATION THICKNESS — approximately IVS mils 

COVERAGE — approximately 50 square feet per pound 

TOUCH DRY — 1 minute . . . can be painted over in 6 hours or 
30 minutes after baking at 350^^ for 15 minutes 

WITHSTANDS: 

^ Over 3.000 hours in salt spray cabinet 
• Water temperature above boiling point 


• Continuous dry heat up to 750° F. 

• Short period heat up to 1000° F. 


AvailabI* in IS oz. Aerosol tpt’ZV'Cans 


SPECIFICATIONS: 

LPS Instant Cold Galvanize meets or exceeds the following specifications: 

MIL - P - 46105 weld thru primer 

MIL * P • 21035 Gelvenizing repeir ( U.S. Navy } 

MIL • P • 26915A for steel { U.S. Air Force ) 

MIL • T • 26433 for towers ( Temperate end Arctic Zones I { U.S. Air Force ) 
Complies with Rule 66-3 Los Anpeles and Sen Francisco 

LPS instant Cold Galvanize provides maximum protection when 
applied to clean dry metal. 


LPS RESEARCH LABORATORIES. INC. 

20S0 COTNEP AVC. • i.OS ANGELES. CALIF. 9002S 


(213) 476-0066 


Distributed by 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORC ROAD, CHAOSTONE, 
VICTORIA 
Phone: 56 7231 
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CIRCUIT & DESIGN IDEAS 


RETURN MAIL SERVICE 

SEMI-CONDUCTOR SPECIALISTS 
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Temperature Sensitive Capacitor 

In Circuit & Design Ideas for February, 1973, I described a 
Temperature Sensitive Capacitor, based on the changing reverse 
resistance of a germanium diode with temperature, in conjunction 
with the variable capacitance of a silicon diode with a change in 
the applied reverse voltage. This works well in practice. There is a 
limit to the amount of change in capacitance available for a given 
temperature change. 

If this arrangement is not adequate for the particular ap¬ 
plication, then a worthwhile increase may be obtain^ by using two 
germanium diodes in a bridge circuit. The two diodes assist each 
other and the change in voltage available across the bridge, with a 
given temperature change, is greater than that available with the 
simpler circuit. This extra voltage change, when applied to the 
varicap diode, results in a greater change in effective capacitance. 

Keference to the circuit will reveal how this comes about. Under 
normal temperature conditions, we can reasonably assume a 
reverse resistance of the germanium diodes of about IM. 
Assuming a resistance of 220k between point “A” and the negative 
line, the potential between “A” and this line will be in the vicinity 
of -1-0.5V. Also, the potential between the negative line and point 
will be in the vicinity of +2.5V. The difference of 2V is applied 
in the form of a reverse voltage across the varicap diode, thus 
setting its capacitance. With an increase in temperature, the ef¬ 
fective resistance of the two germanium diodes will become less. 
The voltage divider effect will result in the voltage difference 
Ix'tween points ‘ A’’ and ‘B ’ being reduced. This reduced voltage 
applied to the varicap results in an increase in capacitance. 

The 470k potentiometer is added as a refinement to allow the 


Modified Functions for Piaymaster 132 


I am in the process of building the 
Piaymaster 132 Stereo Amplifier. The mode 
functions — Stereo, Stereo Reverse and 
Mono — are fairly limited in their present 
form, with Stereo Reverse being of little 
value for my purposes. I have drawn up 
another mode switching arrangement 
which 1 propose to use and it may also be of 
interest to other readers. I think that the 
wiring pattern is basically simpler and it 
provides the following functions — Stereo, 
Left Channel Only, Right Channel Only, 
Mono and Stereo Reverse. The Left Channel 
Only and Right Channel Only functions are 
valuable for conserving tape when recor¬ 
ding a mono program, 

(By Mr D. V. Hambleton, 11 Harbinger 
Court, Mulgrave, Victoria 3170.) 
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Good-Tempered L-C Oscillator 


Transistor oscillator circuits are prone to 
the vices of squegging, operating at the 
wrong frequency, or just failing to oscillate 
if used in conjunction with “unsuitable** 
inductors or capacitors in the tuned circuit. 
The arrangement illustrated was derived 
from the Colpitts circuit to provide a simple 
way of checking the inductance of a collec¬ 
tion of iron-cored inductors, but it can be 
used as a general purpose oscillator circuit 
up to about lOMHz. 

Feedback is negative at all frequencies at 
which the LC network does not provide 
phase inversion and voltage step-up, and 
the only time-constant is the inevitable one 
introduced by the tuning components and 
associated resistances. Capacitances Cl 
and C2 are effectively in series, and it is 
possible to make C2 much greater than Cl 
and so avoid curtailment of the tuning 


range. If waveform is unimportant R2 and 
the regeneration control R3 may be 
replaced by one 10k fixed resistance. 

(By G. W. Short, in “Wireless World.’*) 


BC169C 


BC169C 


INV. LOG. 


difference in potential between points “A** and “B** to be varied. 
This gives a measure of control over the sensitivity of the system. 
If this is not required, then the potentiometer may be replaced with 
a 220k resistor. 

Capacitors Cl and C2 in series with the varicap are added 
primarily for blocking purposes, the whole being applied to the 
circuit requiring the temperature sensitive capacitor. If the 
compensating effect is more than needed, the right amount may be 
arrived at by reducing either Cl or C^, or both. Should more 
compensation be required, above that available from the system 
as shown, it may be increased by adding one or more varicap 
diodes in parallel. 

The system described has a positive characteristic ~ 
capacitance increases with an increase in temperature. The cir¬ 
cuit may be converted to a negative one by reversing the positions 
of the diodes and resistors of the bridge. The resistor values will 
also have to be increased to a value above the reverse resistance of 
the diodes, possibly to 2.2M or higher. (By Ian Pogson.) 


180 


162 


AC 125 
AC126 
AC127 
AC127/ 128 
AC128 
AC107 
AC 187/ 
AC188 
AD149 
AD161 
AD161/ 
AD162 
BC107 
BC108 
BC109 
BC177 
BC178 
BC179 
BD139 
BD139/ 140 
BO140 
BF 115 
BF167 
BF173 
BF177 
BFY50 
BRY39 
D13T1 
OC26 
OC28 
OC29 
OC35 
OC36 
OC44 
OC45 
OC71 
OC72 
OC74 
OC81 
OC171 
OCP71 


65c 

TAA300 

2.85 

S5C 

TT797 

1.50 

65c 

TT800 

1.15 

1.25 

TT801 

$1.15 

60c 

2N706A 

50c 

80c 

2N 2646 

1.30 

1.55 

2N2926 

65C 

75C 

2N3053 

90c 

1.30 

2N3054 

1.20 

1.25 

2N3055 

1.40 

2.50 

Mat. Pr. 

3.00 

1.25 

2N3638 

50c 

35c 

2N3638A 

60c 

35c 

2N5459 

BSC 

35c 

2N5485 

1.30 

60c 

40250 

1.80 

55c 

40408 

1.85 

60c 

40409 

2.00 

2.20 

40410 

2.00 

4.60 

DIODES 


2.40 

BA102 

8Sc 

6SC 

OA5 

50c 

75c 

OA90 

15c 

75c 

OA91 

ISC 

1.20 

OA95 

25c 

90c 

OA202 

30c 

1.40 

IN914 

25c 

1.10 

1.75 

1N4004 

25c 

1.80 

IN4007 

55c 

1.90 

BYZ13 


1.75 

(6amp. 200V) 

60c 

2.00 

SILICON BRIDGES. 

45c 

1 amp. lOOv 

90c 

45c 

2 amp. 200v 

1.60 

45c 

ZENERS 


45c 

BZY 88 type 

50c 

45c 

1.5 watt 

90c 

45c 

SCRs 


75c 

15 amp. lOOv 

2.00 

1.95 

15amp. 400 V 

3.00 


TEMPERATURE 

SENSITIVE 

CAPACITOR 


OA91 
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WE ARE MOVING 

SEE JULY ISSUE FOR NEW ADDRESS ETC. 



GUITAR AMPLIFIERS ft SYSTEMS 
10TO200WATTS-RMS 


PLAYMASTER 132 


PJ\. AMPLIFIERS £rSYSTEMS P| AVBBilCTErD \ 

10 TO 100 WATTS - RMS TtM I mM9 1 Cll AOO 

STEREO AMPLIFIERS & SYSTEMS I 

3 TO 60 WATTS - RMS 1 

PLAYMASTER 138 

ALL SOLID STATE UNITS - CAN BE SUPPLIED WITH 
MULT! CHANNEL MIXING & BALANCE UNITS FOB 

VOICE a instrument group a stage work. 

DIGITAL V.O.M 

■ 


luin «n$i$ OF Au GEKiui nuiio i aEcnoMC gompowit puts - too ium if - we niu quote 

Valves — Transistors — Zener & Power Diodes — Semi-Conductors ~ Diacs — Triacs — S.C.R.'s — l/C's. Speakers 

— Microphones — Coils — IFTs. Transformers — Inst Cases — Metalwork. Players & Changers — Meters — Relays — 
Condensers — Resistors — Bezels — Styli — Cartridges — Recording Tape — Probes — Instruments — Potentiometers 

— Crystals — Ferrite Beads — Cores — Baiuns — Terminals —Co-Axial Plugs 8“ Sockets — Multi Connectors — Printed 
Circuit Boards — Copper Winding Wire — Etc. — Etc. — Send for prices sheets — Post 20c. 


POPULAR KITS . TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 

C.R.O. 

1. Sin wide range. 

2.1963. 3in cgi. 

3. Audio. 

4. 1966. 3in. 

5. 1968—Audio. 

6. Electronic ^W. 

7. W / band Preamp. 

MULTIMETERS 
and V.T.V.M.'s 

8. 20K ohm / Volt 
protected M/ M. 

9. Probe f 


f for I 


..._abovt. 

10. Protected oTc. M/ M. 

11. Meterless V'meter. 

12. A.C. Millivoltmete*' 

13. A.C. Solid State 
Miiiivoitmeter. 

14. Solid State A.F. 
Miiiivoitmeter. 

15. Noise Distortion 
Miiiivoitmeter. 

16. Standard V.T.V.M. 

17. 1966 — V.T.C.M. 

18. 1968 — V.T.V.M. 

- BRIDGES 

19. Standard R / C. 

20. 1966—R / C. 

21. 1968 R / C and 
Signal iniector. 

TV INST.^S 

22. Sweep and marker 
Generator. 

2S.K®d1Sd« 

notse Gen. 

16. Pattern Gen. 

7. Trans, pattern Gen. 

!8. Wild range 
pulse Gen. 

AUDIO INST.'S 
1960 Audio OSC. 

30. 1962 High perf. 
audio Gen. 

31 . Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio oso. 

34. Olri^eadino 
A.F/meter. 

35. Sq. wave Gen. 

36. 1967 Transistor 
audio Gen. 

37. Additive frequency 

38. S.¥f*ione burst Gen. 
38A. 1968. Solid State 

A.F. Generator. 

R.F. INST.'s 

39. 6 band service 
oscillator. 

?A. Trans, wave meter, 
meter. 

ital Calibrator 
' state. 




»oiia ST« 

Jl; 8:8:8:: 

43. Trans, j 


40B. Digital frtq. meter 
40C. 19«. Dip^,— 

Solid stat^ 

wide range, 
adaptor. 

^ _service osc. 

44. Simple signal 

45. Tran^iorised signal 
tracer. 

46. Transistorised osc. 

47. Basic test osc. 

48. Transistor test 
48A. IF. Align Osc. 

49. 19W. Trans. Tester. 

50. 1968 Transistor test set. 
M. valve and Transistor 

tester. 

52. Electronic Stethoscope. 

53. Moisture alarm. 

54. Electronic Pistol range. 

55. Transistor Geiger 

56. Lfghtiiiam alarm. 

57. Burglar alarm. 

58. Flayer unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading im- 
prance meter. 

63. Electronic anemometer. 

64. S.W.R. indicator. 

65. Simple proximity alarm 
unit. 

66. Metal Locator. 

67. Electronic metronome 

68. Bonoo Drums. 

68A. Keyless organ. 

68B. Theremin. 

68C. Laser unit. 

68. D. Color organ. 

68E. Stereo Headphone 

Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATED POWER 
SUPPLIES 

71. Transistor, 9v. 

72. Transistor, fully 
protected supply. 

73.1966 H.T. unit. 

74. 1968 lab. type. 

D-30v supply. 

74A. Simple pwr. supply 

VOLTAGE-CURRENT 

TS-yfrOTJ-nr'” 

76. vari tach. motor 
weed control. 

77. 2KW auto-light 
dimmer. 


78. 4KW auto, light 
dimmer. 

79. Model train control unit. 

79A. Vari Light Dimmer. 

80. M^ei train control unit 
With simulated inertia. 

81. Above-hi power. 

82. No. 81 with simulated 
inertia. 

TACHOMETER UNITS 

83. 6 or m Std. 

84. 6 or 12v Muliard. 

85. 6 or 12v with 
dwell angle. 

86. Tachometer and dwell 
angle unit for service 
stations. 

TRANSISTOR IGNITION 

87. Ro Fo. 6 or 12v. 

88. Hi-Fire 6 or 12v. 
(transformer). 

88A. CD.I. unit. . 

88B. Electronic ignition. . 

POWER CONVERTERS 


__60w. 

... J.C. p.C. 40w. 
91. D.C.-D.C. 40w. 


Input 
92. D.C. D.C. TOW. 
12v — Input. 
i.C.-D.C. foow 


93. D.C.-D.C. 

12v — Iniwt. 

94. D.C.-D.C. 140w. 

24v — Input. 

95. D.C.-D.C. f25w 24v 

— Input Q. 
HIGH-FIDELITY 
AMPLIFIERS 
MONO UNITS 

96. Hi Fi 3. 

97. Muliard 3.3. 

98. Muliard 5-10. 

99. Muliard 5-10. 
transistor. 

100. Transistor 20w. 

101. transistor 60w. 

STEREO UNITS 

102. Muliard 2-2. 

103. Muliard (v) 3-3. 

104. Muliard (t) 5-5. 

105. Muliard t) 5-5. 

106. Muliard (v) 10-10. 

107. Muliard (t) 10-10. 

108. Philips Twin 10. 

111. Hi-Ff 60 Plus 60. 

P/ M 128. 

112. Play master 2-2. 

113. Play master 3 plus 3. 

114. Play master unit 3. 

Ill’ ^iaymasier plus 10 

117. Play master 101. 

118. Playmaster (t) * 

119. Playmaster f 

120. Playmaster ( . . 

121. Playmaster (v) 118. 
P.A. UNITS 

122. 10 watt std. 


■ 101. 

(t) 105. 
(t) 113. 
It) 115. 


122A. Muliard 20w Solid state. 
122B. Muliard 40w. Solid state. 

123. 25 watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 
128.10 watt std. 
m. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. I^laymaster 40w. 116. 

136. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid State 
P / M 125. 

STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 

143A, Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 

149. Muliard 2v. 

l^'P^ViSlwatt. 

152. P / M' 127. 

PREAMP UNITS 

153. Transistor — Mono. 

154. Transistor — Stereo. 

155. Transistor — Silicon., 
mono. 

156. Transistor F.E.T. 
mono. 157. 

157. Transistor dyn. mic. 
mono. 

158. Above-Stereo. 

159. Playmaster 115 
F.ET. Stereo. 

160. Playmaster 115 mag. 

161. Sound proiector. 

MIXER UNITS 

162. Trans. 4 ch. 

163. Trans — 4 ch. 

TUNER UNITS 

165. Playmaster u/ style. 

166. Playmaster No. li. 

167. Playmaster No. 114. 

.168. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philips Miniwatt. 

180. Trans — Long range. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 110 (S). 

183. Power Unit 110. 

184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

188. Muliard Trans Tape Amp. 

RECEIVERS 

189. Fremodyne 4, 1970. 

190. Fremodyne 4 
R.F.SOct. only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194.3 Band D^ble^^ 

Change S/het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 


196. Interceptor 
' 1. RX 


Phone 63 3596 


F n iz c 

C. U, €k C. PTY. LTD. 

232 FLINDERS LANE, MELBOURNE, VICTORIA. 3000. 


.. 5 Semi- 

Comm. RX. 

197. 1967 All-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 Ail-wave 5. 

200. 1967 Ail-Wave 6. 

201. 1967 Ail-Wave 7. 

202. Transporta 7. 

203. Transistor 8 
3 Band. 

204. 3 Band 2V RX. 

"■ 3 Band 3V RX. 

Ail Wave 1970 1/ C 2. 
Versatile Mantel Set 
Alt-Wave Transistor 3 

IjiATlfftV RX. 

210B. R.F. Preamp. 

210C. "6" Multiplier. 

210D. 1970 Communclations. 
Solid state 

TRANSMITTERS 

211. 144 MHZ SOW. 

Linear Final. 

212. 144 MHz 20W. 

213. 144 MHZ 20W. 

214. 144 MHZ 18W. 

215. 144 MHZ S.S.B. 

216 3 Band A.M. 

217 Basic 3 Band. 

218 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHZ 

221. 144 MHZ, 1970. 

222. 50 and 144 MHz 
Crystal Locked. 

223. 19W S / W. 

224. 1965 S / W 2 Band. 

225. 1966 3 Band. 

226. Basic S/W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7, 8 and 9 H.F. and V.H.F. 

229. All transistor. 


Phone 63-3596 
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A signal injector for 
simple servicing 

It is one thing to be interested in electronics; to understand some of the simple 
circuits; even to have built some simple projects. It is quite another to nominate 
what Is wrong with a circuit when It doesn't work. Sooner or later you will 
have to face up to this problem. 



For example: A relative or friend comes 
up to you with a blank look on their face and 
a parcel in their hand. “Fred.” they say, 
“my radio is on the blink. I know you read 
Electronics Australia and know all about 
electricity, so could you have a look at it for 
me?” 

Panic! You can’t refuse — your ego won’t 
let you, even though you know that you 
haven’t the knowledge or equipment 
necessary to service the thing. So you ac¬ 
cept the task, and sometime later (as long 
as possible, usually) you take the back off 
and start “poking around.” If you are 
typical of many in your position, one of the 
first things you do is poke a screwdriver into 
the coil slugs, start turning — and butcher 
the slugs! 

Too late, you realise you have committed 
a grave error. A “dead” radio will hardly 
ever be caused by mal-adjusted coils. It 
may be that an open circuit coil is the 
culprit, but no amount of slug-fiddling will 
cure this. All you have succeeded in doing is 
making the job very, very much harder 
than it would otherwise have been — it is 
now probable that you won’t have a chance 
in the world of fixing it. A professional 
serviceman will have to be summoned — 
and the owner will be stuck with a repair biU 
several times, larger than it should have 
been. v 

It is the aim of Elementary Electronics 
this month to give you at least a fighting 
chance of troubleshooting a faulty radio or 
amplifier. Our proj^t is a signal injector, a 
troubleshooting device which should be paft 
of every hobbyist’s workshop. 

The signal injector feeds signals into any 
part of the set to determine which stage is 
not functioning. Note that this simple 
technique is not suited to servicing TV 
receivers. Servicing a complex device like a 
TV set is best left to those trained for the 
job. 

Examination of the signal injector circuit 
will reveal that we have used one of our old 
friends, the multivibrator. (See October and 
November, 1972.) The multivibrator is used 
because we can obtain from it quite a 
reasonable square wave, which is the wave¬ 
shape we want. We will explain why a little 
later. 

Construction of the injector is relatively 
straightforward, except that all com¬ 
ponents have to fit into a confined space. We 
had not trouble in placing them, and we do 
not expect our readers to face any different 
circumstances. 


The multivibrator is mounted on a small 
piece of 0.1 Sin pitch Veroboard. It is housed 
inside a probe housing, which also contains 
a miniature 1.5V battery. 

The battery we used was an Eveready 
type 912, also known as the “AAA” size. It 
measures approximately 45mm long by 
lomm wide. >^ile it may not be available at 
the chain store battery counter, your parts 
supplier should be able to obtain them. 

The multivibrator is coupled to the circuit 
under test by a O.OluF capacitor between 
one of the collectors and the probe tip. This 
ensures that sufficient signal gets through 
(particularly at audio levels) while it 
isolates the multivibrator from the vdtages 
in the circuit under test. This capacitor 
must be a 400V type. With this, it is possible 
to use the signal injector with almost all 
circuits, both valve and transistor. 

An on-off switch is provided in the top of 
the probe. As the battery is a light duty 
type, it should be turned off whenever it is 
not in use. With intermittent use, the bat¬ 
tery should last for a very long time — 
probably almost as long as its shelf life. 


not move, or strain the connecting wires. 

The probe housing is a Jabel PH4 
(distributed by Watkin Wynne Pty Ltd). 

It consists of a metal barrel, ap¬ 
proximately 100mm long; a tapered plastic 
probe with metal point, and a plastic end 
cap with Uin hole drilled. A very minor 
modification is necessary to this end cap. 

A solder lug has to be placed between the 
end cap and the metal barrel. This is to 
enable the barrel to be connected to the 
negative supply. Another solder lug 
mounted externally on the barrel at the 
probe end connects to a clip lead, which is 
attached to the earthy side of the equipment 
being tested. 

The purpose of this operation is twofold: 
One, it provides a return path for the 
multivibrator; and two, it earths the barrel, 
keeping radiation from it to a minimum. 
This is important, as we will see later. 

An easy way to fit this solder lug is to melt 
it into place. First solder a short length 
(50mm) of tinned copper wire to the lug, 
and then hold it in place, with a pair of 
pliers, on the end cap so the solder lug hole 






The finished injector. When the unit is complete it may be difficult to remember which 
switch position is "off". The trademark on the barrel can be used as an "off" mark. 


Because a housing for this battery is not 
available (it is smaller than a “pehlight” 
cell) and it would be difficult to make one to 
fit in the space available, we made soldered 
connections directly to the battery case. 

While, strictly, this is not recommended 
by the battery manufacturers, we have 
experienced no trouble by doing it. A good 
hot iron is needed, well tinned, and the leads 
should be pre-tinned before soldering to the 
battery, irthe job is done quickly enough, 
the leads will be soldered to the battery 
before it has a chance to realise it is getting 
hot. 

The battery fits snugly between the 
copper side of the veroboard and the probe 
housing. Because it is such a snug fit, it will 


and the screw hole align. It may be 
necessary to cut part of the solder lug away 
to do this, particularly if the lug is not one of 
the very small type. 

When the holes align, heat the lug with a 
hot soldering iron. At the same time, apply 
pressure so the lug melts its way into the 
plastic. Continue until the lug is flush ^with 
the surface. Any plastic which may have 
been displaced can be removed with a file. 

Make sure the end cap still fits inside the 
barrel. If it does not, the lug is not far 
enough into the plastic. Repeat the opera¬ 
tion until the end cap fits snugly. 

It may be that the screw hole becomes 
clogged by melted plastic. If so, re-drill the 
hole with a 5/ 64in drill. 
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puMir&eiMfo 


A reversible electronic integrator with nonvolatile memory for Timing, Integrating and Counting. 

The Plessey E-cell is a circuit component (sometimes called a Microcoulometer) which integrates electron 
flow in either direction retaining the last integral (set charge) in its memory ihdefiniteiy. Whenever the integral 
in the memory is made zero (cleared), the component changes state providing an electrical trigger signal. 

Applications include Timing ordnance, safe and arm/sonobuoy scuttling/long delays (months) 

Current-,-Time Integration environmental monitoring/data accumulation/laboratory integration — 
physics/chemistry, meteorology etc./ proportional battery charging. Pulse Counting and Memory adding 
and subtracting pulses/counting events—traffic vending etc./ confidential memory—security devices. 
Use-Ti,lne Measurement end of life elapsed time and warranty indication/use accounting—office, 
autonr/otive, industrial machines. Repetitive Tilling and Controls repeat cycle timing — domestic and 
indur/trial appliances/programmed sequence timing/automatic controls. 


Literature available on request. 



actual size: 


PLESSEY 

Ducon 


Plessey Ducon Pty. Limited, 

PO Box 2 Viliawoofd, NSW, 2163. 
Tel. 72 0133 




Built for ACCURACY 

with rugged design to RETAIN it- 

JAYEM M/METERS 


with 


MAGNETICALLY SHIELDED METER 
BUILT-IN DIODE METER PROTECTION 
*OFP POSITION TO PROVIDE METER DAMPING 
DURING TRANSIT 


excellent 


These compact rugged meters give 
accuracy and easy to read scales. 

Highly sensitive ranges for measurements In tran¬ 
sistor circuits • single-knob range/function con¬ 
trol • for simple operation. 


SALes 
tax 


DC^VoU^® ^ 


43 current 


rKole -''-10 '0 


na'ioor DC DeoiDei=-'^3„/^ ,u,i 

O-SOMO ®'o-300V • soa\^ 

^or ohms 
4" X 6 " 


TAX 
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The Veroboard layout is shown, together 
with the pattern of tracks showing the holes 
which must be cleared of copper. Do this by 
inserting a 3 / 16in twist drill in the holes 
and rotating it by hand. Make sure a full 
break occurs (that there are no tracks of 
copper left along the edg^ of the holes). 

The cut-outs shown at each end take the 
switch and probe tip. These must be care¬ 
fully made to prevent the Veroboard crack¬ 
ing. We used an Adel nibbling tool, but a 
small hack or coping saw would also handle 
the job. There are two small slots cut bet¬ 
ween the tracks to take the switch lugs. 
These should be made with a coping saw. 

The switch is pushed into place so the lugs 
slide into these slots, then solder is flowed 
across the lug between adjacent tracks. 
This holds the switch in firmly. 

Note that in some cases more than one 
component lead fits into the same 
Veroboard hole. Therefore, it is better to 
place all components in position before 
soldering. Because of their small size, V 4 
watt resistors are used throughout. Some 
readers may have access to Vi watt types, 
which could also be used. If neither are 
available, watt Philips types (or similar) 
could be used with a little cramping. 

The capacitors in the multivibrator itself 
should be of the **greencap’* variety, or of 
similar dimensions. The transistors should 
be located as close to the board as possible. 
If there is any risk that their cases may 
touch the probe housing, cover them with 
insulation tape. We had to do this. The case 
of the BC108 is connected internally to the 
collector and, as we earth the housing to 
prevent radiation, trouble could occur here. 

Follow our wiring layout and there should 
be no problems. Note that, when removing 
copper from the board, the diagram shows 
the board as viewed from the component 
side, not the copper side. 

Once the components are mounted on the 
board, and the switch correctly positioned, 
the end cap can be fastened with the switch 
nut, and the solder lug connected to the 
negative supply track via the short length of 
tinned copper wire. The multivibrator can 


The complete injector assembly, ready to fit into the barrel. Note how the Veroboard has 
been cut to accommodate the probe tip at one end and the switch at the other. To assist in 
construction, compare this picture with the drawing below. 


Once the multivibrator is operating 
correctly, the battery can be fitted and the 
assembly placed inside the housing. With the 
end cap secured to the board, feed the 
output end through the housing until the end 
cap reaches the barrel. Align the holes in 
the barrel with the holes in the end cap, and 
push the cap all the way in. 

Do not, at this stage, Ht the screws. As a 
matter of fact, it is unwise to screw them in 
and out any more than is absolutely neces- 


1^-44- PROSE TIP 


EARTH CLIP 


The circuit is a perfectly conventional 
multivibrator. The component values give a 
fundamental frequency of about 2500Hz. 

sary. The screws are of the self-tapping 
variety, and are liable to crack the plastic if 
screwed in too tight. They should be left 
until the injector is operating correctly, 
then screwed into place. 

In the event that the holes are stripped, or 
the plastic broken, the situation can be 
salvaged by rotating the plastic in the 
barrel until a good area is presented, then 
drilling new holes with a 5/ 64in drill. 

Next, connect the output wire to the probe 


them at the probe end. Do not tighten the 
screws too tight. 

If it does not work when completed, and it 
did before, it is probably because something 
inside is touching the housing. Remember 
what we said about insulating the tran¬ 
sistors from the housing — the same applies 
to other components or wires. The outside 
tracks on the board may or may not touch, 
depending on how close your Veroboard is 
cut to them. Either way, it does not matter, 
as one of them is not connected to anything, 
while the other is the negative supply. ** 

As we said before, the signal injector is 
used to feed signals into a piece of equip¬ 
ment, to enable us to determine if a par¬ 
ticular stage is working correctly. 

But what if the fault exists in, say, the IF 
or RF stages of the receiver. Surely, an 
audio frequency (AF) tone at this point 
would not get through? 

This is true. An AF tone injected at the IF 
or RF stages would be rejected by the 
preselection and IF circuitry. But we are 
injecting more than an AF wave — we are 
injecting a square wave. 

A true square wave is not just one wave — 
it is the resultant waveform when an infinite 
number of sine waves are added together. 
These sine waves have a special relation¬ 
ship — each one is a multifde of the 
resultant frequency. These multiples, 
known as harmonics, occur at twice, three 
times, four times, etc, the fundamental 
frequency. Although the amplitude 



This drawing shows 
exactly how the parts 
are mounted on the 
Veroboard, how the 
board is cut at each 
end, and how the 
copper pattern is cut. 
Compare it with the 
picture above. 


be checked at this point simply by connect¬ 
ing it to a 1.5V battei 7 , and touching the 
output wire onto the input socket of any 
amplifier. A raucous tone should greet you 
from the speaker. (Keep the volume control 
turned fairly well down.) 

If it works, well and good. If it doesn’t. . . 
there must be something wrong with your 
wiring. Did you, for example, forget to 
remove the copper from the Veroboard at 
the points shown? Are the transistors the 
correct way around? Is the supply con¬ 
nected the right way around? Is the ^ttery 
OK? 


tip with a ^Ider lug. Screw this up tight. 
Tlien push the probe tip into the barrel with 
the holes aligned. Then, take a length of 
hookup wire (20-30cm) and connect a solder 
lug to one end and a miniature alligator clip 
(insulated) to the other. 

This is your flying lead to connect to the 
earthy side of the circuit under test. Before 
screwing it into position, however, make a 
final check to s^ if the multivibrator is 
working properly inside its housing. If so, 
all four screws can be placed in position, 
with the earth lead solder lug under one of 


decreases as the harmonics get higher in 
frequency, they occur, theoretically, to 
infinity. 

If we start with one sine wave at a certain 
frequency (known as the fundamental) and 
add to it all the odd (3rd, 5th etc) harmonics 
of its frequency, we obtain a square wave. 
(Doing the same thing with the even har¬ 
monies produces a sawtooth wave). 

Therefore, our signal injector produces 
not only an AF signal, but signals all the 
way up to very high radio frequency (RF). 
It should be now obvious how the signal 
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^ BAnERY SAVER 

REGULATED 
BATTERY ELIMINATOR 


PS164 


Unlimited operation of Battery-operated 
Transistor Equipment from 240 Volt 
AC Mains at negligible power cost. 
Output regulated to prevent speed 
variation In Tape Recorders motors. 
Constant Voltage to radios, etc., gives 
more undistorted power at high vol¬ 
ume. 

• Approved by Electric Supply Authori¬ 
ties. 

• Double Insulated for extra safety. 

• ideal for 4.5, 6, 7.5, or 9V Transistor 
Radios, Tape Recorders, Small Tran¬ 
sistorised Amplifiers and Test Equip¬ 
ment, etc. 

• Filtered to ensure hum-free operation. 

• Output selected by rotary switch, re¬ 
cessed to prevent accidental alteration 

Technical Specifications: 

Input 220/240V 50Hz. 

Output 4.5, 6, 7.5 or 9V DC Regulated, 

Maximum Current 0.3 Amps. 

Regulation — less than 10%. 

Ripple — less than 0.25% RMS. 

Dimensions OVa ins. x 2Vi Ins. x 2 Ins. 

(90 X 65 X 50mm.). 


yi-n I 

rr\i 

SOANAR 
GROUP 


A & R - SOANAR GROUP 


SALES OFFICES 
VIC: 30-32 Lexton Rd., Box Hill. 
89 0238. 

NSW: 4 Close* St.. Canterbury. 

78 0281. 

8A: 470 Morphett St., Adelaide. 

51 6981. 

INTERSTATE AGENTS 
OLD: R. A. Venn Pty. Ltd., 
Valley. 51 5421. 

WA: Everett Agency Pty. Ltd., 
West Leederville. 8 4137. 
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injector is used. 

When we place the injector on, say, the IF 
stage of a receiver, only the frequencies 
which fall within .the bandpass of the IF 
stage will get through — the rest will be 
rejected. But how is it that we hear this as 
(he fundamental frequency? 

The high frequency harmonics of the 
square wave can in fact be regarded as 
being modulated by the fundamental and 
the first few harmonics. This is why a 
2.,5kHz note is heard from the audio output, 
regardless of where the set is tuned. 

Exactly the same situation occurs if the 
injector is placed ahead of the IF stage — 
for example, on the aerial terminal. This 
time, the tuned circuits will respond to a 
different harmonic — but the result is the 
same. 

Because the injector produces signals 
which the aerial circuitry would respond to, 
it must be as well shielded as possible. This 
is the reason for the solder lug connecting 
the negative supply of the multivibrator to 
the probe housing, and the flying lead 
connecting the probe housing to chassis. If 
this were not done, the probe would only 
have to be brought near the circuitry and 
the tone would appear. In fact, this still 
happens to a small degree, but much less 
than it would otherwise. 

Assuming you have a signal injector and a 
multimeter, let us take the position of 
“Fredwho had been handed the dead 
radio. What do you do with it? 

Before vou so much as look at the inside, 
check the battery with your multimeter. 
You’d be surprised how many radios do not 
have a fault at all — just a dead battery. If 
the battery checks out, follow the wiring to 
the on off switch (usually on the back of 
the volume control). Make sure voltage 
appears both sides of the switch when it is 
turned on. 

Then check the printed board where the 
battery leads are soldered on. It is possible 
that there is a break in the wire between the 
battery and switch or switch and board. If 
all of these checks reveal nothing, proceed. 

When the set is disassembled, and ready 
for servicing, remove one wire from the 
speaker. Check the speaker with your ohm- 
meter. It may read anything between two 
and 30 ohms, or even higher. Eight or 16 
ohm (impedance) speakers are the most 
common, giving a resistance reading of 
about six or 12 respectively. 

Having satisfied yourself that the voice 
coil is intact, the signal injector can now be 
brought into play. First of all* connect the 
alligator clip to the circuit earth. 

The first place to check is the primary of 
the speaker transformer (if there is one). If 
not. try either of the output transistor bases. 
On any of these positions, a tone should 
come from the speaker (it may be distorted 
and/or soft). 

Even though it is good policy to carry out 
the previous tests, a set will hardly ever 
sound completely dead if the output stage is 
working correctly. There will almost 
always be some hiss from the speaker when 
the volume control is fully advanced. 

Assuming everything there is satisfac¬ 
tory, move back to the next stage, thfe driver 
transistor. Try the collector. The strength of 
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tone should be nearly the same as that 
obtained from the last transistor. Then try 
the base. It should be considerably louder. 

The next point would be the detector, 
followed by the IF stages oscillator / mixer 
stage and RF stage. It usually makes the 
job easier if you move quickly from tran¬ 
sistor to transistor, rather than trying to 
check all the components in between. 

Eventually, you should find a stage which 
is dead. This is most likely the stage in 
which the “bug” is located. The job now is 
to find exactly where. 

Before jumping in with hot stick in hand 
to remove the transistor, make a visual 
check of the components around the stage 
for obvious faults. If a resistor appears 
charred, it is probably high in value. If you 
are going to check any suspected faulty 
components, remember that one end of the 
component should be removed from circuit 
to make the reading valid. 

It may be that the transistor is quite good, 
but one of the components near it is 
preventing it from working — such as a bias 
resistor. If everything checks out properly, 
remove the transistor and give it a “diode 
check” with your multimeter. (“Testing 
Transistors With a Multimeter”, 
November 1968. File No. 7/VT/6.) 
Hopefully, it will reveal the transistor is 
bad. 

If. by chance, you have progressed all the 
way through the receiver without finding 
anything amiss, it is quite probable that the 
oscillator is sick. The reason one can 
assume this is that the multivibrator 
produces harmonics which are close enough 
to the IF to be able to “brute force” their 
way through the mixer stage, even if the 
oscillator is not working. 

A sick oscillator is not the easiest part of 
the circuit to troubleshoot, especially for a 
beginner. It may be that the transistor is 
sick — or one of the components around it — 
the coil, for example. If you have a spare 
transistor of the same (or close) type, try it, 
by all means. But if this doesn’t work, you 
have a problem. 

Unfortunately, there is no easy way to 
check the coils or IF transformer except by 
substitution. If a substitution is made, and it 
works, the oscillator coil will have to be 
adjusted to get the stations into their 
correct position. If the IF transformer is 
changed, it will have to be peaked. 

A valve receiver is treated in the same 
manner as a transistorised one, with one 
difference. If a stage appears dead, the first 
thing to do is substitute another valve — 
they are by far the easiest component to 
change, and the most likely to fail. 

An audio amplifier is treated in a similar 
way — the only difference being that the 
frequency the amplifier accepts will always 
be the fundamental. There are no tuned 
circuits or IF stages in an amplifier. 

Servicing a stereo amplifier is usually a 
simpler task than servicing a mono type. It 
is most unusual for both channels to fail, so 
there is always another amplifier which can 
be used as a reference for suspected faults. 

If you encounter a set which you can’t fix, 
it is best left to a professional. If you have 
done all you can — and haven’t done 
anything stupid — and it has you licked, 
take it to a serviceman. Let him solve that 
one. But please, please, don’t try twiddling 
the slugs! ^ 
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* Elementary Electronics 
•'wX Ideas Worth Trying 


Resin Flux 

The article in the November, ’72 issue on making printed 
boards mentioned that a lacquer could be made from resin and 
methylated spirit for coating boards. 

I have been using this same mixture now for two or three years 
as a flux for general electronic work. It is reliable and makes the 
solder easy to get into confined spaces. It is also much better than 
acid flux as far as components and wires are concerned. (Mr B. 
Schaefer, 4 Hill St, Mt Barker, SA.) 

Quick Hints 

• When you have trouble putting a knob on a shaft, try im¬ 
mersing the knob in hot water to expand the collar. Then quickly 
put the knob on. 

• If you have trouble screwing small screws into confined 
spaces, try magnetising your screwdriver by stroking a magnet 
along it. 

• When winding coils onto a former, roughen the former 
slightly with sandpaper to prevent the wire slipping. When com¬ 
pleted, cover the winding with varnish or nail polish and it will stay 
in place. 

• To copy a PWB pattern from a book onto blank board, first 
clean the board thoroughly, then place it face up on the next page 
of the book. Then place a piece of carbon paper face down onto the 
copper, and lay the page over the carbon. 'Hien you can trace the 
pattern with a pencil, and it will be transferred to the board, which 
can then be treated in the normal way. (Mr D. Storos, 110 Dean St, i 
Enfield, NSW.) 

Third Hand: Awkward Screw 

Here is another idea for a “third hand; ” something we can all 
use at one time or another in the workshop. Construction is simple, 
consisting of two wooden spring type clothes pegs mounted a few 
inches apart on a wooden baseboard measuring about 4in x Sin x 

The pegs may be either glued or screwed. If screwed, use 
countersunk screws inserted from the underside of the baseboard, 
through holes suitably countersunk. Suitable size holes must also 
be drilled in the pegs to prevent splitting. 

One useful application for these jaws is to hold printed wiring 
boards while mounting and soldering components. 

Another suggestion concerns the common problem of getting a 
screw into an awkward place, where there is no room for your hand 
to hold it until it picks up the thread. 

Select two short lengths of common “sticky tape,” such as 
used for parcel wrapping. Lay one piece of tape, sticky side up, 
along one side of the blade, fold it over the edge, and lay it along the 
other side. Use the second length to hold it in place by simply 
wrapping it around the shaft. 

As well as providing a sticky surface to help hold the screw, 
this also thickens the screwdriver blade slightly, helping to wedge 
it in the slot. 


(Mr D. Tapley, 41 Autumn Avenue, Lockleys, South Australia, 
>032,) 



This is Your Page 


Ideas Worth Trying is YOUR section — the readers of 
Klementary Electronics. In this section, we publish ideas sub- 
nitted by you. What is more^ it is an easy way to increase your 
Docket money. We will pay a minimum of two dollars for any idea 
submitted and used. We will pay more if it shows particular merit. 

Send your ideas (preferably typed or printed) to: Electronics 
Australia, Ideas Worth Trying, PO Box 157 Beaconsfield 2015. We 
vill acknowledge receipt and — who knows — you may find your 
dea in print and a cheque in the mail. 


SHERWOOD 

DELUXE STEREO/DYNAQUAD RECEIVERS 



S-8900A FM 
S-7900A AM / FM 


SPECIFICATIONS 
S-7900A/S-8900A RECEIVER 


AMPLIFIER: 

POWER OUTPUT IIHF); 280 watts 
total. 

POWER OUTPUT-RMS. both 
channels driven; 90 watts x 2 at 4 
ohms, 1 KHz. 65 watts x 2 at 8 ohms. 

1 KHz. 60 watts x 2 at 8 ohms, 20- 
20,000 Hz. 

HARMONIC DISTORTION: 0.3% 
at 8 ohm rated output, 0.10% at 10 
watts. 

INTERMOOULATION DISTOR¬ 
TION: 0.3% at 8 ohm rated output, 
0.10% at 10 watts. 

STEREO £r MONO SPEAKER 
OUTPUT IMPEDANCE: 4. 8, or 16 
ohms. 

STEREO HEADPHONE OUTPUT: 
High or low impedance. 

STEREO RECORDING OUTPUT: 

800 mv, 2K ohm. 

POWER BANDWIDTH: 7-60 KHz 
0.5% Dist. 

FREQUENCY RESPONSE: Aux: 
20-20 KHz ildb. 

DAMPING FACTOR: 30:1 at 8 oh¬ 
ms. 

BASS CONTROL: ±13 db at 100 

Hz. 

TREBLE CONTROL: ±13 db at 10 
KHz. 

INPUT SENSITIVITY (for rated 
output) Phono: 1.5 mv, 3.8 mv, 8.0 
mv. Aux; 150 mv. 

INPUT CAPABILITY FOR 1% dist. 
Phono: 100 mv. Aux: 2.5 V. 

HUM AND NOISE: Phono: ~65 db. 
Aux: -80db. Vol. Control Min: —90 
db. 

CROSSTALK: -40 db at 1 KHz. 

TUNER (fm): 

FM SENSITIVITY (IHF): 1.7 uv. (- 
30 db noise b dist.). 

SIGNALTO NOISE RATIO: -70 

db. 

CAPTURE RATIO: 1.9 db. 
SUPPRESSION OF AM: -60 db. 
TUNING RANGE: 87.5 to 108.5 
MHz. 

DISTORTION: 0.15% at 100% 
Mod. (Mono ). 

SPURIOUS RESPONSE 
REJECTION: -95 db. 


STABILITY: +15 KHz ( + .015%). 
IMAGE REJECTION: -80db. 

IF REJECTION: -90 db. 
ALTERNATE-CHANNEL 
SELECTIVITY: 65 db. 

STEREO SEPARATION: 40 db at 1 
KHz. 

FREQUENCY RESPONSE: Mono, 
20-20 KHz + 1 db. Stereo, 20-15 KHz 
+1 db. 

/fNTENNA: 300 ohm balanced or 75 
ohm coax. 

SPECIAL FEATURES: 

Four gang tuning capacitor. Solid- 
State Ceramic FM IF Filtering. FET rf 
and mixer stages. Hermetically-sealed 
Micro-circuit IF & Synchrophase FM 
Limiter / Detector. Flywheel-assisted 
velvet tuning. Dial scale 7% Inches 
long, 0.2 MHz calibrations. Exclusive 
FET FM Inter-channel / side-band 
hush. Illuminated Zero-centre tuning 
meter, illuminated dial pointer. Noise- 
protected automatic FM 
stereo / mono switching at 8 uv. 
Triple-section AM tuner (S-7900A 
only). 

TUNER (am): 

SENSITIVITY: 4 uv (30% mod. for 
10 db S / N). 

SELECTIVITY: 36 db (selectivity at 
+ 10 KHz). 

FREQUENCY RESPONSE: 4.0 KHz 

(-6 db). 

TUNING RANGE: 530 to 1625 KHz. 
IMAGE REJECTION: -87 db at 1 
MHz. 

IF REJECTION: -80 db at 1 MHz. 
ANTENNA: Ferrite Rod (rotatable), 
High Imp. input. 

GENERAL 

POWER REQUIREMENTS: 115- 
125 V, 50/60 Hz (Export models, 
230 V) 30 to 300 watts fused. 

AC OUTLETS: 100 W. switched. 
SIZE: (overall): 16%" W x 5’/4" H X 
14" D. 

SHIPPING WEIGHT: 30 lbs. 
OPTIONAL ACCESSORIES: 

Walnut-grained wood case (W-10) 17 
W X 14 D X 6/4 H. 


TRUE 

FIDELITY 

C. Pinczewski 
Tel. 63 6257. 


SOLE AGENTS 

RECORDED 
MUSIC SALON 

11 Collins Street, 
MELBOURNE, 3000. 

.Tel. 63 3870 
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So you want the best of both worlds — 
you’re a mover who likes your music on the run, 
likes to tape your favourite radio at the touch of 
a button or record your own impressions as 
casually as a coffee table conversation. Sony’s 
latest cassette corders ingeniously fit high quality 
components into stylishly portable shapes, give 
you the same joy of handling as a fine camera 
yet they’re simplicity Itself to operate. 

Both have the convenient auto shut off feature 
that lets you start it and forget it — If you want 
to. And both include Sony’s ingenious swing 
balance mechanism so you can record even as 
you travel. 

The smaller CF-350 weighs only 4 lbs. 3 oz. 
yet produces astonishingly good sound for its 
output. 


CF350 


The classic CF-410 includes an FM/MW/SW 
radio combination and one button for quick 
location of any point on the tape. Tape counter, 
too. Sony-o^matic automatic recording level con¬ 
trol and 4-way power sources are other features. 


CF410 


SYDNEY: 26 2651, MELBOURNE: 329 6866, 

llJIJni Id ADELAIDE: 93 2338/9, BRISBANE: 44 4488, M 

iMTKr S wMS PERTH: 81 3422, LAUNCESTON: 2 5322. 

Agents: CANBERRA: 47 9010, NEWCASTLE: ^ B . 

61 4991, FAIRY MEADOW: 84 8022. 

For further information piease fiii in the Reader information Service coupon in this issue. 


Shots compact new 
cassettecorders 


andturn 
themselves 
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CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


Wozzeck — Complete Opera 


BKRG — Wozzeck. Complete Opera. 
Dietrich Fischer-Dieskau (Wozzeck); 
Helmut Melchert (Drum Major); Fritz 
Wunderlich -(Andres); Gerhard Stolze 
(Captain); Karl Christian Kohn (Doc¬ 
tor); Kurt Bohm (First Apprentice); 
Hoberl Koffmane (Second Apprentice); 
Martin Vantin (The Idiot); Evelyn Lear 
(.Marie); Alice Oelke (Margret). With 
the Chorus and Orchestra of the German 
Opera, Berlin, and the Schoneberger 
Boys' Choir conducted by Karl Bohm. 
D(iG Stereo 2707 023. (Two Discs in Box 
with German English / French 
libretto.) 

Although this version of Berg’s 
masterpiece is some eight years old it is the 
first time a set has come my way and I think 
it of sufficient importance to bring it to the 
notice of those who have not heard about it. 
By now, Wozzeck’s significance in the 
development of the musical theatre has 
been adequately recognised. It is in the 
repertoire of every great opera house 
though, to my knowledge, it has never been 
played in Australia. It has even been 
produced in Paris where the conductor, 
Pierre Boulez, demanded — and got — from 
the Opera House authorities 40 rehearsals of 
the orchestra alone. Boulez has since 
recorded the opera for CBS but so far I have 
not heard it. 

Before going on to review it I had better 
say that, should there be readers who know 
nothing about Wozzeck, its style is atonal. 
This is one which I hope is familiar to you, 
whether or not you approve it, since I have 
no space to describe it here. Suffice to say 
that many of you may at first think it is 
merely provocatively discordant and that 
the vocal parts are given nothing that could 
be described as a melody to sing. But it is 
these voices that carry the progress of the 
story, disclosing overtly their characters 
and motives. 

Berg treats his orchestra as a sepiarate 
entity. It never provides an accompaniment 
for the singers nor does it identify with each 
eharacter as did Wagner’s. True, Wagner 
eould evoke a scene, an emotion, or even a 
recollection with marvellous effect. But 
Berg goes further than that, though by 
stating this I hope I am not taken as 
suggesting that I am claiming Berg to be 
he greater composer of the two. Berg’s 
)rchestra delves deeper than Wagner’s into 
he raw sensiblities of the group of neurotics 
vho make up the cast. 

The libretto is based on notes for a play 
eft by the young German poet Georg 
Buchner who died early in the last century 
md whose manuscript was not discovered 
jntil early in this. It consists of a series of 
short scenes, none running for more than a 
ew minutes, every one in contrast to its 
jredecessor and follower, but all developing 


the main story right up to its final gut¬ 
tearing horror and pity. 

Wozzeck himself is the archetypal poor 
little man, not unintelligent in his simple 
way but. when he is not ignored, is ill- 
treated to such an extent that he is finally 
driven to violence. Typical, too, is his 
sluttish wife and, in fact, everybody with 
whom he comes into daily contact. 

One cannot call it realistic. There is too 
much poetry in it for that. Could one 
describe Macbeth as realistic? But to get 
back to Berg’s orchestra: What the stage 
characters do not reveal about themselves 
the orchestra does for them, even traits 
about which they are often not aware 
themselves. But to get any benefit from 
Berg’s music you must work at it. Don’t 
play Wozzeck through once then dismiss it 
as merely cacophonous, something to 
'‘epater le bourgeois” just for the hell of it. 

Enjoyment of Berg will not mean 
disowning Rossini or Puccini. Indeed there 
are some moments when Berg’s treatment 
of the drama comes very close to Puccini’s 
verismo compositions, though by that I 
don’t mean to hint that the hero is likely to 
break out into anything like ‘‘E Lucevan le 
Stelle.” I am referring rather to the prelude 
to the last scene in which Berg sums up his 
own feeling about the characters whose 
souls he has laid bare to our scrutiny. 

The cast is uniformly excellent. In the 
title role, Fischer-Dieskau sings the dif¬ 
ficult role with uncanny accuracy of in¬ 
tonation and succeeds in acting with 
unquestionable conviction a role which 
must be at complete odds with his own 
refined character. Perhaps one is helped to 
this conclusion by the coloured photograph 
of him as Wozzeck on the record box. But I 
think not. I have seen and heard more 
brutal Wozzecks but F.-D’s is outstanding in 
every other feature. He instantly grips our 
sympathy without false cringing and in¬ 
volves us inextricably with his fate. His is a 
performance of calculated obsequiessness, 
of pent up rebellion, of insane but impotent 
jealousy. 

Evelyn Lear, a fine Marie, Wozzeck’s 
faithless mistress, concentrates on the 
shrewish side of the character rather than 
on the self-pitying, poverty stricken mother 
of a bastard child. Her chance of scene¬ 
stealing from Fischer-Dieskau is nil so she 
very sensibly doesn’t try. But she comes 
very close to it in the way she conveys her 
mounting fear just before her murder. The 
smaller roles are all cast with distinction 
and if occasionally one of them does not 
always sing the note in Berg’s score, well, 
there is some doubt that Berg himself really 
meant them to be adhered to strictly. 

The most important contributor to any 
fully successful presentation of Wozzeck is 
the conductor and in Bohm’s hands this is 


safe indeed. His understanding of the work 
is complete, his sympathy with it patent. 
And his orchestra, obviously as comfortable 
in this formidable score as they are in a 
Haydn symphony, give him their generous 
best. There is an odd moment or so when the 
prevailing idiosyncracy of DGG 
engineering — the placing of voices a little 
too far forward — obscures an important 
orchestral passage. But don’t let this 
discourage you from getting a set. 

But don’t forget my warning above — if 
Berg's style is unknown to you, you will 
have much work to do on it before you get 
from it all you should. But when you have 
reached that stage you should have found it 
all well worth while. 

★ ★ ★ 

BRAHMS — Symphony No. 2 in D Major. 
Berlin Philharmonic Orchestra con¬ 
ducted bv Claudio Abbado. DGG Stereo 
Z-WO 12.5. 

It’s only a guess but 1 thought that Abbado 
was a little cautious about Brahms lyricism 
in the first movement of this symphony. He 
seems to doubt that Brahms could be as 
lyrical as he is in this movement. In an 
adagio-yes. But not in a first movement. 
What the superb Berlin Philharmonic 
thought of his only lukewarm treatment I 
couldn’t guess at all. But like the artists 
they are they carried out orders, and the 
only protest I could detect was perhaps the 
tiniest lack of enthusiasm. I thought back to 
a performance of this symphony I heard in 
1965 at Scheveningen in Holland under the 
late Carl Schuricht. Using two crutches and 
helped on to the rostrum, he wedged himself 
somehow into an upright position and made 
this same movement, played by the way by 
the Residenz Orchestra of the Hague, sing 
gloriously throughout its length. Alas, under 
Abbado there is no such thrill. 

But after the 1st movement things go 
much better. The slow movement has real 
poetry — listen to the magnificent cellos in 
the opening — though I did wonder whose 
idea it was to emphasise the timpani at the 
end — Abbado’s or the recording 
engineer’s? The Scherzo comes off splen¬ 
didly and so does the finale for a while, that 
is until the syncopation disappears from 
Brahms heavily accented chords and 
makes them sound as if they occurred on 
the strong beat. The sound is first rate but, 
in view of so many really fine recorded 
performances of this symphony, I cannot 
recommend this version with any great 
enthusiasm. 

★ ★ ★ 

BR.AH.MS — The Piano Concertos. Emil 
(Hlels (piano) with the Berlin 
Philharmonic Orchestra conducted by 
Eugen Jochum. DGG Stereo 2707 064. 
Two discs in box. 

The issue of these two piano concertos in a 
handsome box has been widely acclaimed 
overseas. But while I am in full agreement 
with the most enthusiastic of the B Flat 
Major notices, I have some small reser¬ 
vations about both soloist’s and orchestra’s 
performance of the D Minor. And since the 
latter is Piano Concerto No. 1 we’ll start 
with that. Jochum stamps out the heavy- 
footed first theme as if it were striding in 
jack boots, then contrasts it with an almost 
swooningly feminine second subject. This 
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IBBUmiiMm 


Have you considered a career 
in computers? / 

Honeywell, as the industry’s second largest supplier operating 
multi-nationally in fifty-six countries, can offer you an inter¬ 
esting, challenging and highly rewarding career in the fastest 
growing industry on earth. 

A career with Honeywell offers: 

Training 

Job satisfaction and interest 
Promotional prospects to match capability 
Overseas travel opportunities 
Pay for performance 
Security 

Superannuation scheme equal to the best 
Other usual benefits. 

Our equipment range extends from the smallest to the largest 
systems in Australia. We are major suppliers to the Banks, 
Government, manufacturing and other business. We also lead 
in Time-Sharing conversational computing. 

If you have been trained in Telecommunications, Radar, Radio, 
Digital Techniques or Data Processing we may have a position 
with our Engineering team for you. 

Interested? Who wouldn’t be! 

Call our nearest Field Engineering Branch Manager— 

T. Warnef, Sydney 69 0355. R. Bament, Melbourne 67 8221. 
W. Faber, Sydney 69 0355. W. Williams, Canberra 49 7966. 

Or write to: 

Personnel Manager, Honeywell Information Systems, 
Edgecliff Centre, 203 New South Head Road, 

EDGECLIFF, N.S.W. 2027. 


HiS.PP6R 


Honeywell 


offers the most aggressive of contrasts — 
pugnacity on the one hand, the gentlest of 
wooings on the other. In fact, rather like 
popular if uninformed general opinion about 
the German character. Yet strangely this 
treatment comes off surprisingly well 
though, to my non-German mind, it sounds 
a trifle eccentric — or even overdone. 
l.ater, after the piano enters and repeats 
these themes there is no doubt, so close is 
the affinity between the German conductor 
and the Russian pianist, that they were in 
total agreement as to just how the work was 
to be presented. 

The tempo often seems to me to be on the 
slow side and there are times when it comes 
uncomfortably close to dragging. While 
admittedly this enables the most to be made 
of the lyrical beauty of the tender bars of the 
second subject it does give the impression oi 
dawdling a little at times. The playing 
everywhere is impeccable. And, whiU 
we’re still on the first movement, Gileh 
offers some marvellously fragile fast fingei 
work that had me, at any rate, holding m.\ 
breath — so as not to miss one single com 
ponent of this inspired playing. And as th( 
movement progressed, despite all I hav< 
written above, I found myself accepting th< 
total conception of the collaboration. 

Later I again thought the slow movemen 
took an awfully long time to play, though i 
managed to remain enjoyable in its loni 
drawn out way. 

About the Finale I have no misgivings. 1 
goes as vivaciously as anyone could desire 
at first delicately then, with th 
magnificently played horn passage 
Jochum summons in the whole orchestr 
with drama that will make the mos 
satiated critic sit bolt upright. Here is n 
dawdling — or racing either. A perfee 
tempo throughout the movement. 

The B Flat Major opens with impressiv 
solemnity, the piano entering soon wit 
massive authority. The orchestra follov 
him with matching majesty. You can fe 
right away in this first movement that yc 
are in for a far more orthodox reading tha 
you heard in the first concerto. It has. < 
course, under musicians of this order, 
character of its own and you will not fir 
many important differences between tl 
Jochum-Gilels performance and the oth< 
very best recorded performances excel 
that, in my opinion, the Jochum-Gilels is f; 
and away the best I have ever heard. An<j 
cannot even guess just how many recor 
ings of the concertos I have had to listen 
and review on disc since way back in t] 
early 78 days, and to these must be add 
more countless performances in conce 
halls — and even in competitions. The on 
worry — if you are at all like me — that y< 
will have while listening to this pc 
formance is to wonder at its flawless € 
cellence. The very legato few bars at t 
opening of the second movement m; 
surprise you for a moment and the secoi 
subject slows up a thought more than usw 
But the first subject has real grace inste 
of the sort of bumpkin dance it can so easi 
be made to become. And this remains qui 
naturally the same even later when it 
emphatically deliver^ in syncopated fori 
Vigour — yes. Loutishness — decidedly r 
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The beautifully played cello solo that 
opens the slow movement is orthodoxly 
delivered except for a very attractive air 
of sadness that hangs over it. I know just 
how tiresome it is to read a long string of 
superlatives, but I am afraid you*il have to 
suffer them, for I can think of no other way 
of describing the performance of this 
movement than as sheer witchery. All 
participants seem to be under some spell 
they communicate in turn to the audience. 

The Finale is attacked — if one can use 
the word in this context — with a daintiness 
one has come to learn to expect without 
surprise from what has gone before. The 
whole movement goes marvellously right 
towards its extended coda, the most ex¬ 
citing rd ever hoped to hear. 

★ ★ ★ 

ROSSINI — La Cenerentola. Complete 
opera. Luigi Alva (Don Ramiro); 
Renato Capecchi (Dandini); Paolo 
Montarsolo (Don Magnifico); 

Margherita Guglielmi (Clorinda); Laura 
Zannini (Tisbe); Teresa Berganza 
(Angelina — Cenerentola); Ugo Trama 
(Alidoro) with the Scottish Opera Chorus 
and the London Symphony Orchestra 
conducted by Claudio Abbado. DGG 
Stereo 2709 039. Three discs in box with 
brochure and English / French / Ger¬ 
man ^ Italian libretto. 

Rossini’s operas, however well recorded, 
never seem to provide all the pleasure to be 
got from a good, warm-hearted live per- 
ormance. One of them to suffer most from 
this shortcoming is Cenerentola which, for 
the benefit of those to whom it is new, is a 
version of Cinderella without the fairies. 
But, even without them the story has 
[;harm, the libretto is witty, the action fast 
and easily followed, and the music 
adorable. Abbado’s reading is spirited but, 
aerhaps because of the (^uliar nature of 
ilossini’s operas I mentioned above, just 
seems to lack all the fun and mischief it can 
>e made to produce. 

The London Symphony Orchestra 
lemonstrates its super-precision in the very 
irst bars of the overture and maintains this 
standard throughout the whole work. But 
\bbado’s beat here is just a wee bit in- 
lexible, though later on he soon becomes 
nore idiomatic, es^ially in the matter of 
he famous Rossini crescendos. 

Since for many years my only contact 
vith this delightful work has been the old 
jlyndeboume recording conducted by Gui 
ind issued back in 1954, you can ima^ne 
low refreshing to my ear was the modern 
engineering of this new DGG set. The 
lynamic range, though always changing 
expressively, is perhaps a trifle too wide for 
small music rooms. Larger ones would, of 
eourse, have no such worry. And Abbado 
ises a revised edition by Alberto Zedda who 
eut out interpolations by other composers, 
eleaned up the scoring and generally got the 
vork back into the form Rossini had 
originally intended. This means that you 
nay be surprised at some redistribution of 
rocal numbers and the absence of others, 
^d you will have to be a real old stick-in- 
pe-mud to complain at the clean up that has 
revealed much unsuspected sparkle un- 
perneath. 

I The cast are all vastly experienced in this 
school of music. You have only to listen to 


the perfect diction ia the fast, tongue-tying 
items strewn throughout the opera to ap¬ 
preciate this. Teresa Berganza is a highly 
efficient Cenerentola, though I was not 
always happy about her interpretation of 
the role. In her first little song, for instance, 
she certainly sounds as if she is singing to 
herself though she never quite reveals the 
sadness of her loneliness. Indeed, it is not 
till towards the end that she succeeds in 
throwing off this ’’put upon*’ manner that 
makes one wish she would show just a Uny 
spark of rebellion or even spirit. However 
she sings beautifully in a voice distributed 
with the utmost smoothness throughout her 
large range. 

It would be difficult to find any Rossini 
opera in which Luigi Alva has not figured 
prominently and engagingly in recent 
years. His voice is still light, fresh-sounding 
and answers all technical demands, even 
though a little of the silkiness has deserted 
the tone. But as Ramiro he is most ex¬ 
pressive musically and dramatically 
convincing. I might mention here that all 
the principals treat the difficult Rossini 
ornamentation with no noticeable effort. 
Paolo Montarsolo makes a splendid figure 
of Magnifico without overdoing the more 
ridiculous aspects of the character. Renato 
Cap^chi (Dandini) has also lost a fraction 
of his earlier gloss but compensates hand¬ 
somely with his superb technique, sense of 
style, and subtle vocal acting. Here is a high 
degree of professionalism standing out even 
among so professional a cast as the one 
assembled here. 

I cannot think of any younger baritone in 
his prime who would give me greater 
pleasure in the role despite some obvious 
difficulties encountered by Gapecchi at the 
end of Side 2, for instance. Trama starts off 
enjoyably as Alidoro but has been burdened 
by the notorious ’’Moncado” addition 
seldom performed nowadays because of 
difficulties of the kind which he just cannot 
surmount. He goes about the job manfully 
but with no more success than any con¬ 
temporary bass I can think of. (In case 
you’re interested you will find this aria on 
Page 17 of the libretto.) His performance is 
so pleasing elsewhere that I feel it was 
unfair to hobble him with this vocal tether. 
The two ugly sisters are suitably bitchy. 
The Scottish Opera Chorus are beyond 
praise. Every feature of their work is 
faultless, attack, intonation, musical 
pianissimos that are really notes and not 
just sibilant murmurs, and tons of weight 
behind the fortissimos. 

Abbado’s control over the many en¬ 


sembles and concerted numbers never 
flags. And did any other composers ever 
write such zesty concerted numbers as 
Rossini? I know of none. And if you want 
another feature of this enchanting opera to 
admire — it was written in three weeks. The 
stereo has natural sounding separation 
without ping-ponging. Altogether a delicious 
confection even if Cenerentola’s change of 
character in the ball room scene happens a 
little too abruptly to cancel out convincingly 
all she has been saying — or rather singing 
— about the character earlier. Well worth 
the investment. 

★ ★ ★ 

DEBUSSY — Images for Piano, Nos I and 2. 
Children*s Corner Suite for Piano. Ar¬ 
turo Benedetti Michelangeli. DGG 
Stereo 2530 196. 

So rarely does this artist record — or turn 
up at concerts, for that matter — that when 
he does it is as if a rich hermit had tossed a 
communication over the high hedge 
surrounding his isolation. In most cases the 
record is so entirely bewitching that it is 
gratefully received with humble thanks. 
Such a record is his Debussy recital 
reviewed here. He starts off with Reflets 
Dans I’Eau using both pedals with superb 
Debussyesque technique, and a touch so 
delicate yet firm that he might be thought to 
be reflecting himself as seen in still water. 

(Continued on page 107) 
FOOTNOTE: 

Last month I inadvertently omitted the 
last paragraph of my review of the Philips 
cassette on which Heinz Holliger plays the 
Mozart and Strauss oboe concertos. My 
enthusiasm for this cassette is such that I. 
think some readers might share it. I am 
therefore adding the missing paragraph to 
my column this month. Here it is: 

And in this form of interpretation he has 
the benefit of a perfect collaboration with 
the New Philharmonia under Edo de Waart. 
Whatever de Waart’s personal ideas about 
the concerto might be he puts all his con¬ 
siderable resources at the service of the 
soloist. Strauss’ highly efficient — and 
enchanting scoring — would be difficult to 
balance against the oboist even on the 
highest of high-fi discs. But even on this 
cassette, despite a very rare blemish to be 
found by the hypercritical, the sound is very 
good indeed. Don’t miss this issue on any 
account. To me it was — and still is after 
many repetitions — a continuing delight. 



CALREC 


Now available 
at moderate 
cost 




THE WORLD'S FINEST 
CAPACITOR MICROPHONES 


Sole Importer/Supplier: 

CREST RECORD CO. 

DIV. OF SOUND a FILM ENTERPRISES OF AUSTRALIA PTY. LTD. 

122 Chapel Street. St. Kilda 3182. Tel: 91 3238 
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Variations on an original theme... 
with Silcron! 

Although it’s only two years since the very first Silcron turntable was released, this economical and noise-free belt 
driven turntable has captured a substantial percentage of the Australian hi-fi market. The original Silcron Mk. Ill 
appeals to the hi-fi enthusiast who demands perfection yet is cost-conscious; without doubt it is the finest turntable 
available at the price. 

Like all engineers who are also perfectionists, the designers of the original Silcron turntable have recognised the 
need for a deluxe model. And so we release the new Silcron Mk. IV “Isophonic” Series. It combines all the proven 
attributes of the Mk. Ill with new design and engineering features which make it the most outstanding turntable 
available in Australia today ... no other turntable offers as much performance for relatively low cost. 


FEATURES OF THE SILCRON TURNTABLES:— 



SILCRON MK. IV “ISOPHONIC” SERIES. 

• New sealed 8 pole 750 r.p.m. synchronous motor. 

• Belt drive . . . noise-free. 

• Wow and flutter — less than 0.04%. 

• Lightning fast speed change. 

• Two speeds — 33Vs and 45 r.p.m. 

• Dynamically balanced cast aluminium turntable 
platter. 

• Four times the power of the Mk. ill. 

• New centre bearing shaft assembly. 

• Acoustically insulated turntable platter and pick-up 
assembly which eliminates acoustic feedback. 

• Tone arm tracking Is constant. 

• New vibration absorbent anti-static mat. 


CHOICE OF MODELS — SILCRON MK. III. 

• Basic turntable only, unmounted. 

• With motor board and timber base. 

• With independently sprung motor board, dustproof pers¬ 
pex cover, professional tone arm and magnetic stereo 
cartridge. 


SILCRON MK. III. 

• Sealed 12 pole synchronous motor. 

• Belt drive . .. noise-free. 

• Wow and flutter — less than 0.04%, 

• Lightning fast speed change. 

• Two speeds — 33V3 and 45 r.p.m. 

• Dynamically balanced cast aluminium turntable 
platter. 

• Only 3 moving parts. 

• Antl-static mat at no extra cost. 

• Height above motor board — 2". 

• Precision engineering throughout. 


CHOICE OF MODELS — SILCRON MK. IV 

• Basic turntable, unmounted. 

• With professional quality tone arm. 

• With attractive oiled teak base. 

• With professional tone arm and attractive oiled teak base. 


Note: Dustproof perspex covers and spring mounted timber bases are available for both Silcron models. 


ASK FOR A DEMONSTRATION! 

See your franchised Bleakley Gray dealer. You'll find it costs very little to step up to Silcron! 



Service facilities and spares are available in all states, If ever required. 

Australian National Distributors: 

Bleakly Gray Corporation Pty.Umited. 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* Telex: 31904 Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219 
Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W. Tel. 519 5555. Brisbane Office: 3 Prospect St., Bowen Hills, Old. Tel. 52 7333 
Canberra Office: 25 Moiongio Mali, Fyshwick, A.C.T. Tel. 95 2144* Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988 

INTERSTATE REPRESENTATIVES: N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel 2 5322. 
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VARIETY FARE 


REVIEWS OF OTHER RECORDINGS 


Devotional Records 


itself supposed to be funny but I’m afraid 
that many^will see it as merely odd. Fairly 
obviously, the mixture has inspired the 
description ’’review” rather than a 
“musical.” 

Maybe all this sounds rather deprecatory 
but ’’Bread” certainly does have something 
to say, even if it is split-level! 

Technically and performance-wise, the 
production is adeouate, as it would need to 
be for national television. If you saw it on 
TV and liked it, then the album should re¬ 
create it for you. (W.N.W.) 

★ ★ ★ 


KRKAD. The Soul Sound Jesus Review. 
Words and music by Jeff Carroll. Stereo, 
Troubadour TCS-030 (From IVoubadour 
Records Pty Ltd, 87a Mullens St, 
Balmain NSW 2041). 

This review, written by Jeff Carroll, of the 
C of E Youth Department (Australia) was 
scheduled for performance over national 
television during Easter; by this time, you 
may have seen it. This present review is 
based purely on prior hearing of the cast 
recording . . . and my reaction can best be 
described as ’’mixed”. 

The basic theme of the production is found 
in the words of Christ: ”I am the bread of 
life.” Running parallel with it, but in a send- 
up style is the time-honoured sermon line 
that a grain of wheat can germinate and 
find new life provided it falls to the ground 
and “dies.” 

The music itself is bright, owing a lot to 
the old-time music hall sound. But the 
dialogue is a send-up of radio and television, 
while the humour is different again the 
rather corny variety practiced in Sunday 
School addresses! Maybe the assortment is 


Instrumental, Vocal and Humour 


HOW GREAT THOU ART. Shirley Me- 
Donald with Eric Jupp and His Music. 
Stereo, Columbia SCXO-8010. 

Recorded right here in Australia, this is 
one of the best Gospel albums I have heard 
in many a long day, irresi^tive of artists 
or locale. Eric Jupp and His Music provide 
a strongly rhythmic backing to the songs 
that owes a great deal to mod^em treatment 
and arrangements. It will have strong youth 
appeal on this account but don’t despair if 
your temples are grey — you’ll enjoy it 
also! The reason is simple enough: Shirley 
McDonald’s straight and beautifully 
phrased solos merge perfectly with the 
rhythm backgrounds, so that you can listen 
to either or both. It’s a very skilful blend of 
modern and conventional. 

The titles: How Great Thou Art — Jesu, 
Joy Of Man’s Desiring -- Put Your Hand In 
The Hand — Wings Of A Dove — If I Can 
Help Somebody ~ Ave Maria — Just A 
Closer Walk — Whispering Hope — 
Stranger of Galilee — Amazing Grace — 
One Little Candle — Morning Has Broken. 

Technically, the recording itself is a 
t)eauty. It is very clean, completely free 
from background noise and, in some of the 
lumbers, the bass backing will give your 
oudspeakers quite a workout. Whether or 
H)t you are a regular buyer of (irospel 
'ecords, you should buy this one. It’s right 
)ut of the box. (W.N.W.) 

★ ★ ★ 

iOMETIllNG WORTH LIVING FOR. 
Stereo, Pilgrim QLPS-25. (From S. John 
Bacon Publishing Co, 119 Burwood Rd, 
Burwood. Vic 3125). 

Following a truly devious route, this 
ilbum ’’Presenting America’s top Gospel 
irtists” was recorded in Nashville USA, re- 
ssued in London and finally marketed in 
Vustralia. Not that it really matters, 
>ecause the end result is a varied and 
Peasant Gospel program, which will appeal 
especially to those who lean towards the 
conservative rather than the ’’way out”, 
rhe emphasis is on vocal but the backings 
ire varied — even to a touch of Moog — and 
here are two instrumental tracks: 
Something Worth Living For ~ I Will Sing 
)f My Redeemer — Wondrous Grace Hath 
Bessed My Soul — If That Isn’t Love — The 
Church’s One Foundation — Welcome 
lome. Children Now Let Us All Praise 
xod — All Oeatures Of our God And King — 
)nce — A New World — All God’s Children. 
This is a safe buy, with the advantage that 
he twelve tracks offer a variety/ of 
nusic without the randomness that charac- 
erises some sampler albums. (W.N.W.) , 


HITS FROM THE HOLLYWOOD BOWL. 
Los Angeles Philharmonic Orchestra, 
conducted by Zubin Mehta. Decca Stereo 
SXLA 6.588. 

Half a dozen orchestral set pieces make 
up the content of this very pleasant sound¬ 
ing record. On side one we have a beauti¬ 
fully controlled performance of Ravel’s 
“Bolero,” with the “Marche Slave” by 
Tchaikovsky. On side two there arc two 
preludes from Bizet’s “Carmen,” from Acts 
one and four, followed by two favourite 
overtures, “The Force of Destiny” by Verdi 
and “Poet and Peasant” by Suppe. 

Apart from a slight ticking on the start of 
one side, the sound quality was excellent, 
with good use made of stereo. For anyone 
wanting to build a library of popular 
classics, this record would be a good ad¬ 
dition. (N.J.M.) 

★ ★ ★ 

TCHAIKOVSKY’S GREATEST HITS. 
Various conductors and orchestras. 
Stereo, RCA Victorola VlCS-1676. 

As the notes point out, Tchaikovsky was 
capable of startling, aggressive orchestra¬ 
tion but he was always considerate of the 
audience and was able subtly to mingle the 


KEEP ON SINGING. Young Sound 
Selection. Stereo, Pilgrim QLPS-26. 
(From S. John Bacon Publishing Co, 119 
Burwood Rd, Burwood Vic 3125). 

Here’s another album ’’presenting 
America’s Top Gospel artists,” which has 
reached Australia from Nashville, via 
London. As the sub-title suggests, this is a 
sampler drawn from youth orientated 
albums on the Pilgrim label. Guitars and 
rhythm are well to the fore, along with 
adolescent voices and the current “in” 
youth Gospel themes. The track titles: 

Keep On Singing — Blessed Assurance — 
Reality — You Should Have Come Sooner — 
Love Song ’70 ~ If You Want Joy — A New 
World — The Music’s Gotta Stop Someday 
— Where Is The Answer? — Welcome Home 
C^hildren — God Speaking To You — I Wish 
We’d All Been Ready. 

As one would expect of a Nashville 
production, the arrangement and presenta¬ 
tion is well up to standard, as also is the 
technical quality. Your reaction to the 
program will be largely a matter of your 
reaction to the “youth sound.” If you like it, 
you’ll like the album. (W.N.W.) 


“seething and the soothing.” 

These qualities are evident in the five 
excerpts on this album : “1812 Overture” 
(Morton Gould Orchestra and Band); Swan 
Lake — “Waltz of the Swans” (Morton 
Gould/Chicago Symphony); “Sleeping 
Beauty Waltz” (Morton Ck)uld/ Chicago 
Symphony); “Cappriccio Italien” (Kirll 
Kondrashin/RCA Symphony) ; “Marche 
Slave” (Fritz Reiner / Chicago Symphony). 

The jacket notes will assist those who 
may be familiar with the title but not the 
background of the respective tracks. And, if 
you’re not too sure of the titles. I’m sure the 
music will be familiar when you hear it. 

The quality is well up to standard and, if 
you don’t alreadv have a copy of these 
excerpts, you can buy this album with confi¬ 
dence. Total playing time is about 48 
minutes. (W.N.W.) 

★ ★ ★ 

GRIEG’S BIGGEST HITS. Various or¬ 
chestras. RCA Victor stereo VlCS-1670. 

As far as I am concerned, there is only 
one drawback with a record of excerpts 
such as this: the buyers may never hear the 
rest of the music. For example, on this disc, 
the first movement of Greig’s one and only 
Piano Concerto in A Minor is featured. But 
what about the second and final move¬ 
ments? They are beautiful in their way and 
ideally they should be heard together and in 
sequence for maximum pleasure. I suppose 


Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H Leo 
Hmpson (L.D.S.), Gil Wahlquist (G.W.), and Norman Marks (N J.M.). 
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There'S a place 
for you in the 
growing world 
of electronics 

Whether youVe a hobby 
enthusiast or have professional 
ambitions, a Stott’s course will 
help you find it. 


Every day the number of applications 
for electronics in industry, science and 
business increases. It’s a field which 
offers valuable career opportunities in 
manufacture, installation, servicing 
and sales-but only for people with 
thorough training. 

That’s why Stott’s have just introduced 
an important new course, Introduction 
to Electronics. It combines both the 
theoretical and practical aspects, and 
includes a number of experiments to 
give you experience in the construction 
of electronic equipment. Extensive kits 
are supplied with the course. 

Other Stott correspondence courses 
will help you become expert in the 
theory and practice of radio communi¬ 
cations, or give you the know-how to 
get an Amateur Operator’s certificate: 
Radio for Amateurs Course: 

From radio basics, to intricate prin¬ 
ciples. Receiver design and construc¬ 
tion. Latest techniques in electronics. 
Everything you’ll ever need to know, 
made easy to understand by top radio 
engineers. 

Amateur Operator’s Certificate: 

Gives you the background knowledge 
and the skills you need to pass the 
PMG exams and get your Certificate of 
Proficiency. 


Make your place in the world of 
electronics. Start today by sending in 
the coupon below. 


EA673 


Stotts ^ 


TECHNICAL CORRESPONDENCE COLLEGE 

169 Flinders Lane, Melbourne, 3000. 383 
■ George St., Sydney, 2000. 290 Adelaide St., 
I Brisbane, 4000. 45Gilles St., Adelaide, 5000. 
89 St. George’s Terrace, Perth, 6000. P.O. 
Box 3396, Singapore 1. 

I Please send me, free and without obligation, 

I full details of your courses in Radio and 
Electronics. 

Mr., Mrs., Miss. 


Age 


I Address 


I .Postcode . 

I No sales counsellor will call. 
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VARIETY FARE 


you can take the opposite view — that 
buyers are being exposed to more classical 
works than they otherwise would be. 

Two piano solo pieces are featured by Liv 
Glaser: Wedding Day At Troldhaugen — 
March of The Dwarfs. Several pieces from 
the Peer Gynt No 1 Suite are featured: 
Morning — Ase’s Death — Anitra’s Dance 

— In The Hall Of The Mountain King. Both 
these and the Concerto in A Minor are 
played by the Oslo Philharmonic or¬ 
chestra. The rest of the pieces, listed as 
follows, are played by Morton Gould and the 
New Philharmonia orchestra: I Love Thee 
(Ich Liebe Dich) — Nocturne (Lyric Suite) 

— Norwegian Dance No 2 and 3. 

1 found little to quarrel with in the rendi¬ 
tion of these pieces except that the Piano 
Concerto was played a little faster than is 
customary. Otherwise, they are exemplary 
performances. Recording quality is good 
but my sample disc did have some random 
surface noise. (L.D.S.) 

★ ★ ★ 

SONGS OF STAGE AND SCREEN. Volume 
3. Richard Tauber. Mono, Parlophone 
series 275 PMEO-9861. 

Judged by the standards of the era, the 
popular recordings of Richard Tauber 
endeared him to a great many people. 
Judged by present-day standards, the same 
recordings sound so restricted that they 
may prejudice one’s reassessment and 
enjoyment of a great artist. But, provided 
you can make the adjustment, you will 
enjoy hearing again this generous collection 
of Tauber songs: Don’t Ask Me Why — 
Indian Summer — I’m In Love With Vienna 

— My Hero — Ah! Sweet Mystery Of Life — 
Only A Rose — One Night Of Love — Pedro 
The Fisherman — At The Balalaika — 
Marcheta — Tristesse — I’ll See You Again 

— Sleepy Lagoon — All The Things You Are. 

While many of the recordings would date 

back a long way, and while they sound 
limited and “dry” to modern ears, the 
recording engineers have done a good job in 
retaining a uniform balance, unspoiled by 
surface noise. An interesting memento of a 
past era. (W.N.W.) 

★ ★ ★ 

THE BLUE DANUBE. The Philadelphia 
Orchestra, conducted by Eugene Or- 
niandy. Stereo, RCA Red Seal LSC 3250. 

Six of Johann Strauss Jnr’s most popular 
waltzes are presented here in full sym¬ 
phonic dress, complete with all the preludes 
and postludes: Blue Danube — Vienna 
Blood — Emperor — Voices Of Spring — 
Morning Papers — Tales From The Vienna 
Woods. The authentic Viennese lilt indicates 
that Ormandy has closely studied the style 
of the native orchestras. It would be dif¬ 
ficult to distinguish between these per¬ 
formances and those recorded in Vienna. 
The superb musicianship of the Phila¬ 
delphians will certainly be appreciated by 
Strauss enthusiasts. 

Although released on RCA’s full price Red 
Seal label, the recording seems to be 
somewhat lacking brilliance, or perhaps the 
acoustic ambience of the recoi;ding location 
was slightly dead. Whatever the reason, the 
recording seems below the best of this 
company’s products. (H.A.T.) 


BOSKOVSKY BON-BONS. The Johann 
Strauss Orchestra of Vienna, conducted 
by Willi Boskovsky. Studio 2 Stereo 
(EMI) TWO :m. 

You get the very best type of performance 
of Viennese popular music in this light¬ 
hearted selection, comprising: Wine, 
Women and Song (J. Strauss II) — Bahn 
Frei Polka (E. Strauss) — Die Schon- 
brunner Waltz (Lanner) — Ohne Aufenthalt 
(E. Strauss) — Light Cavalry Overture 
(Suppe) — Tales From Vienna Woods (J. 
Strauss II) — Wiener Burger Waltz 
(Ziehrer) —- Bad’ner Mad’ln Waltz 
(Komzak). 

The inclusion of the items by the lesser 
known composers only serve to emphasise 
the superior genius of the Strauss family, 
but it is all very tuneful and typically light 
hearted Viennese music, played with the 
incomparable verve, gaiety and lilt of the 
native Viennese musician. The Studio 2 
recording leaves nothing to be desired. 
(HAT.) 

★ ★ ★ 

TCHAIKOVSKY. SYMPHONY No 5. Horsi 
Stein conducting the Bambergei 
Symphony orchestra. Europa Exquisii 
stereo ex 1208. 

Unfortunately, the copyright or 
Tchaikovsky’s Fifth Symphony has expiree 
and the promoters of a new brand o 
cigarette have very successfully taker 
advantage of this. In spite of this, the music 
remains beautiful and unsp()ilt. Especially 
as Horst Stein’s reading of it is fresh ane 
bubbly — the extremes of emotion arc 
portrayed well without being overdone 
Horst Stein is one of the rising stars o 
Europe’s conductors and he is likely to g< 
far. 

Recording quality of this disc is particu 
larly good and the local manufacturers 
Astor, are to be congratulated on the very 
low surface noise. A good one. (L.D.S.) 

★ ★ ★ 

OFFENBACH OVERTURES. City o 
Birmingham Symphony Orchestra 
conducted by lx>uis Fremaux. Studio 
Stereo TWO 388. 

The City of Birmingham may not have th 
world’s finest orchestra, but this body o 
professional musicians can certainl; 
present polished performances of Of 
fenbach’ frothy musical confections, a 
represented here by his overtures to th 
operettas Orpheus in the Underworld — L 
Belle Helene — La Vie Parisienne — Th 
Grand Duchess of Gerolstein — Barbe Bleu 

If you have a place in your collection fo 
this witty, tuneful if irreverent music, thi 
recording should meet with your approval 
The playing has the right kind of tongue ii 
cheek quality in the mock sentimental o 
heroic passages and is boisterous enougl 
for the loudest tastes in the livelier parts 
No complaints about the Studio 2 sounci 
(HAT.) 

★ ★ ★ 

NIGHTS OF GLADNESS. Studio Tw 
Concert Orchestra, conducted b 
Reginald Kilbey. Stereo, Columhi 
SOELP 9877. 

The subtitle on the sleeve says “Ligh 
Music Favourites,” and while the tern 
“light music” is somewhat ambiguous, witl 
opinions differing about where the range o 
its scope begins and ends, there is ah 
solutely no doubt that all the pieces here ar 
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located squarely in the middle: Montmartre, from “Paris** Suite 
(Haydn Wood) ~ My Love She*s but a Lassie Yet (Hartley) — 
Rouge et Noir (Hartley) — A Pinch of Salt (Byfield) — My Nor¬ 
thern Hills — Nights Of Gladness — Portrait Of A Flirt (Famon) — 
Lullaby For Penelope (Osborne) — Elizabethan Serenade (Binge) 
— A Cornish Pastiche (Byfield) — Gabriel John (Byfield) — Dance 
In The Twilight (Coates). 

These items all have a lilting melody and a carefree, light¬ 
hearted atmosphere. This is pleasing, undemanding music, ideal 
for relaxing while you let your thou^ts drift where they will. At 
$2.99, the disc should be an attractive proposition for many buyers. 
(H.A.T.) 

★ ★ ★ . 

BOB DYLAN INTERPRETED. The Sound Symposium. Calendar 
stereo SRSS 9940. 

Bob Dylan interoretations as performed by the Sound Sym¬ 
posium are actually fairly bland instrumental, versions of his 
songs. They are easy on the ear, especially if you’re not in too 
critical frame of mind. Otherwise you will find the Sound Sym¬ 
posium a little innocuous. Sound quality is good and surface noise 
low. 

Twelve tracks are featured: Mighty Quinn — Mr Tambourine 
Man — Mama, You Been On My Mind — I Threw It All Away — I 
Shall Be Released — Blowin’ In The Wind — Peggy Day — I’ll Be 
Your Baby Tonight — It Ain’t Me Babe — Love Is Just A Four 
Letter Word — The Times They Are A Changin’ — Maggie’s Farm 
(L.D.S.) 

★ ★ ★ 

STEREO DEMONSTRATION. Somerset 736 (Astor, Radio Cor- 
poration). 

At a time when the 2-channel medium is virtually standard 
throughout the country, it is strange to come across what purports 
to be an ordinary compatible stereo/inono album. I strongly 
suspect, however, that the disc is, in reality, a matrixed 
quadraphonic pressing being alternatively marketed (for those 
who want it) in an ordinary stereo jacket. The jacket treatment 
certainly supports the idea and the music reacts extremely well to 
the 4-channel treatment. 

Be that as it may, it’s quite a pleasant and varied popular-level 
program: Up, Up And Away (Scott Allison Choir) — Oh Happy Day 
(Scott Allison Choir) — My Sweet Lord (Mike Collins) — Mexican 
Sun & Cielito Lindo (Jack Lester Band) — This Guy’s In Love With 
You & Strangers In The Night (Horst Fishcher trumpet, Rudi Bohn 
orchestra) — Phantasie & Rocking Ladies A Cinque (The Five 
Pianos) — In The Summertime & El Condor Pasa (The Children of 
Quechua) -- Aquarius (London Theatre Ensemble). 

While not a record to rave about, it is useful and pleasant- 
nevertheless and one that could get a lot of playing. (W.N.W.). 

★ ★ ★ 

(;dLDEN LATIN SOUNDS, Vol 2. Golden Sounds Orchestra. 
Stereo, Columbia SOEX 9915. 

Although released here on Columbia’s green ($2.99) label, this is 
1 Japanese recording from the studios of the Toshiba company. 
-Previous discs from the same source were reviewed very 
avourably in these columns last year, particularly those of Latin 
Vmerican music, for which the Japanese musicians seem to have a 
)articular talent. Accordingly, the very pleasant sounds coming 
rom this disc came as no surprise to this reviewer. The program, 
nainly of evergreens should have a wide appeal: Malaguena — 
Tabu ~ Tico Tico — Estellita — Babalu — Angelitos Negros — 
Tequila — Maria Elena — Misirlou — Noche de Veracruz — 
^renesi — La Bamba. 

Played as background music to a dinner party, the music was 
varmly approved by all those present. Hi-fi enthusiasts will ap- 
)reciate the clarity, full bodied sound and general all round excel- 
ence of the recording. (H.A.T.). 

★ ★ ★ 

I.VMES I.AST IN RUSSIA. Stereo, Polydor 2371 293. 

One gathers from the pictures on the sleeve that James Last 
oured Russia recently with his orchestra. Presumably the 12 titles 
)resented here were part of the tour repertoire: Midnight in 
doscow — Kalinka — Red Sarafan — Russian Folk . Dance — 
;^ossack Patrol — Lara’s Theme — Sabre Dance — Evening Bells 
- Two Guitars — It’s Not the Wind — Stenka Rasin — Between 
^ight and Day. Since most of these are Russian traditional and folk 
nelodies, it seems a case of “coals to Newcastle,’’ but no doubt the 
iussian audiences enjoyed these tunes in the James Last lively 
reatment with modern rhythm backing and up-tempo passages, 
lames Last fans in the western world will presumably find equal 
‘njoyment. (H.A.T.) 


...the World^s ONLY Cassette 
TESTED & APPROVED by 
Associated Testing Laboratories Inc. 

Till# 

I im 

Only TDK backs up its advertising claims of 
superiority in acoustical performance, mechanical 
construction and reliability, 
with the results of vigorous 
tests on random production 
samples by U.S.A.'s leading 
independent testing 
laboratory. Associated Testing 
Laboratories Inc. ATL's mark 
of approval is not easily won, 
and is only issued to products 
which comply in all respects on a continuous basis 
with their strict quality standards. 

TDK Characteristics Tested 

1 Frequency response characteristics 

2 Signal-to-noise ratio 

3 Maximum Output Level (MOL) 

4 Uniformity 

5 No oxide shedding or head wear 

Freedom from jamming, fouling and stopping 

7 Durability and reliability of internal 
cassette mechanism 

8 Uniformity and precision of cassette housing 

9 Resistance to heat and vibration 

10 Resistance to physical damage or dropping 

■ c 

Associated Testing Laboratories Inc. tested TDK Super 
Dynamic (SD) Cassettes for the ten characteristics — above, 
for compliance with TDK’s published standards and 
advertised specifications (Regarded as the highest po^ible). 

Ask for TDK, ATL approved 
cassettes with confidence. 



TDK SD CASSETTES 


Available in C-60, C-90 and C-120 
sizes. Also the remarkable value TDK 
Low-Noise Cassettes. C-30 from about 
$1.49 and C60 C90. Also TDK SD and 
Low-Noise in Reels. 


Australian Agents: 

CONVOY IMPORTS 

Cnr. Plunkett and Maclean Sts., Woolloomooloo, Sydney, NSW 2011 
Telephone: (02) 357-2444. 
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No one but‘‘Mr. Hi Fi’’could 
bring you value like this! 


Exclusive purchase of 

®KENWOOD TK-140X 

TUNER-AMPLIFIERS 

at less than half price. 


• 53 watts R.M.6. par channal 
a 200 watts undistortad music powar 
a Sansitivity a ramarkabla 1.7 microvolt 
a Astonishing salactivity 
a Almost unbaliavabla raproduction 
a Solid stata AM-FM racaivar 
a 200 W, 3 FErS, 4 IC’S. 


This Is a real treat for audiophiles who know the 
difference. The abundant power (200 watts) of the TK- 
140X permits you to drive the least efficient speaker 
systems with ample power to spare. In fact, the 
Kenwood gives you two sets of stereo speaker outputs, 
plus stereo headphones Jack. But most Important Is the 
way the TK-140X reproduces music. Every delicate 
tone, every subtle note is pure and crisp. Hear it to 
believe you could buy such excellence for only $195. 


Jack Stein Audio 


275 Clarence Street (Town Hall end) Sydney 2000. Phone: 29-6315 


JS011/FP 
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VARIETY FARE 


AROUND THE WORLD with Larry Adler 
and his harmonica. Synchro stereo. 
Concert Hall SYS 2786. 

Such is the virtuosity of Lawrence Cecil 
(Larry) Adler that one can have little 
regard for the harmonica as such but still 
enjoy a program by its most famous ex¬ 
ponent. Accompanied here by pianist 
Monya Liter, Larry Adler presents a 
program of folk music selected from around 
the world. The tracks are individually fairly 
short but there are fifteen of them ail tola, 
representing fifteen countries: 

Doina — Lailoh; Hakad — Aupres de Ma 
Blonde — Kerry Dance — Ack Varmeland, 
du Skona — La Paloma — Helan Gar — 
Pripevki — Finestra Che Lucivi — Vo 
Luzern Uff Weggis Zue — La Cucaracha — 
Swanee River — Buran —• Gypsy Dance — 
Die Lorelei; Ach Du Lieber. 

The basic combination of harmonica and 
piano is about as simple as it could be and 
one side may be sufficient at a time. On the 
other hand, for those interested in Adler’s 
technique, every note is crystal clear. And 
the jacket comment is fully justified: Larry 
Adler is not just a technician; he is also a 
musician. (W.N.W.) 

• ★ ★ ★ 

THIS IS SCOTLAND. From the stage and 
screen Spectacular; featuring Jimmy 
Shand and his Band, Angus Fitchet and 
his Band, Anne Jamieson, Jimmy Mc¬ 
Williams, ahd Pipe Major Alastair 
McFarlane. Waverly Stereo SZLP 2132 
(EMI). 

Scottish music enthusiasts will find this 
record a good sampler of some of Scotland’s 
best known musicians. There are thirty six 
items in all, some in medley form, some in 
sing-along groupings, with favourites like: 
Loch Lomond — A Gordon For Me — 'The 
Northern Lights of Old Aberdeen — Heather 
Hills — Scotland The Brave — Come To The 
Highlands — Orban My Home — Uist 
Tramping Song — The Tartan — Elizabeth 
Adair — Drummond Castle — We’re no, 
awa’ to bideawa’. 

The sound quality is variable but lovers of 
the music will forgive this. I’m sure. 
(N.T.M.) 

★ ★ ★ 

HOLLYWOOD. Strings Unlimited. Stereo, 
Astor Gold’engrove series GGS-1308. 

Strings by any other name will sound as 
sweet ... or as conventional ... or as 
ordinary as any others, depending on your 
point of view. Especially when they are 
playing popular movie themes: ^sy’s 
Theme (Ryans Daughter) — Ai^rt — 
Everybody’s Talking — Mrs Robinson — 
Never On A Sunday — Elvira Madigan — 
Jean -- Talk To The Animals — Exodus — 
Lara’s Theme. 

Quality, arrangements and performance 
are an average so that, while the album 
won’t excite, it equally will not disappoint if 
the contents are to your liking. Playing time 
for the ten tracks is about 28 minutes. 
(W.N.W.) 


FERRANTE AND TEICHER, SALUTE 
NASHVILLE. United Artists Stereo UAL 
3471 Festival Release. 

The twelve tracks on this record suffer 
from being over-arranged when one 
remembers the melodic simplicity of most 
Nashville sound numbers. This comment 
aside, most of the numbers are recent big 
hits such as: I never promised you a rose 
garden Help me make it through the 
night — Release me — Amazing Grace — 
Take Me Home, Country Road — Yesterday 
When I Was Young — For The Good Times 
— Country Cousin. 

The sound quality is fair, with modest use 
of stereo. (N.J.M.) 

★ ★ ★ 

20 FOOT TAPPING FAVOURITES. The 
Phil Skinner Stringsters. Stereo, 
Troubadour TCS-027. (From Troubadour 
Records Pty Ltd, 87a Mullens St, 
Balmain NSW 2041). 

It would seem kinder to both of us if I did 
not try to remember when I first came into 
contact with Phil Skinner! The jacket notes 
point out, however, that Phil Skinner has 
been teaching and performing on banjo, 
mandolin and guitar since 1925. His first 
record was a 78rpm Regal and he has 
performed since on every radio station in 
Sydney. 

Growing out of a student group, his 
Stringsters now bring together students, 
amateurs and professionals who share a 
common interest in fretted instruments. 

Their “toe-tapping favourites’’ include: 


Never On A Sunday — Pui^t On A String 
—Slippery Steel — William Tell — Capriccio 
italien — Invercargill — Swanee Sing-Song 
— Balalaika Souvenir — Neapolitan Nights 
. . . plus eleven others. 

Despite careful blending of instruments 
and parts, the sound is doomed to a certain 
sameness, which may dissuade you from 
playing both sides at the one sitting, unless 
you have more than a passing interest in the 
particular instruments. But let’s face it; 
nobody can teach and perform solidly for 
just on fifty years without consolidating a 
lot of interest and a lot of friends. Well, 
here’s your album! (W.N.W.) 

★ ★ ★ 

REVERBERATIONS. Music for Organ. 
Brass and Electronic Tape. Douglas 
Lawrence, organ. Stereo, Move MS3008. 
(From Move Records, 156 Collins St, 
Melbourne 3000.) 

If you are wondering about the title 
“Reverberations,” the answer is in the first 
track: “Cathedral Music” by Ian 
Bonington. Involving two parts over¬ 
recorded by organ in Melbourne’s St 
Patrick’s Cathedral, supplemented by the 
Festival Brass Ensemble, the composition 
sets out to explore the sonorities of a large, 
reverberant building. Search if you care for 
musical form and structure but the 
superficial impact is of a series of notes, 
sufficiently distinct and isolated from each 
other to reveal the reverberant patterns. 

Track 2: Toccata by Felix Werner in¬ 
volves the organ only and is somewhat more 
conventionally structured, with powerful 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

GP9M MONO CRYSTAL Stereo Compotible $6.95 
6P91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 





All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 





PRICE $5.55 


Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in a die- 
cast case with expanded aluminium grille. 

Dimensions . 43-66mm diameter 

8*73mm deep 

Output at IKHz . 52dB ref. IV/dyne/cm 

Response .. 30-7,000Hz 

Capacitance . 800 picofarads 

Ideal load . 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 
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TO 



BE PRECISE 

24.7 Watts RAAS 
per channel 



ONLY 


PRECISELY ENGINEERED TO GIVE PROFESSIONAL 
QUALITY FAR SUPERIOR TO ANY OTHER BRAND 
UNDER $400. BEAUTIFULLY PRESENTED IN 
SOLID ALUMINIUM CASE. YOU WILL BE PROUD 
TO OWN THIS AMPLIFIER 


Power output (total) 


BANDWIDTH 
FREQUENCY RESPONSE 

DISTORTION 


Claimed 

Actual: 


40 watts rms into 8 ohms 
50 watts rms into 8 ohms 
30 watts rms into 15 ohms 
Above power holds good from 25 — 30000 Hz. 

10 - 50000 Hz. - 3dB. 

20 ~ 40000 Hz. ±.25dB. 

Amp. only .047. at full power (1000 Hz) 

Overall better thart .157. 

Intermod. better than .27. 


SPECIFICATIONS 

SIGNAL/NOISE RATIO 


SENSITIVITY 

TONE CONTROL 

DAMPING FACTORS 
POWER CONSUMPTION 


Phono 

Other 

Bass 

Treble 


58dB. on phono 
(better on other inputs) 

3 m.v. 

200 m.v. 

4l0dB. at 100 Hz. 

^OdB. at 10000 Hz. 

S'ohms ~ 40 15 ohms * 70 
45 watts. 


National Distributors; 


Hear this magnificent unit at 


J. H. REPRODUCERS CO, 

293 HUNTINGDALE RD, CHADSTONE, VIC. 3148. 
TELEPHONES: 277-3066, 277-3488. 

(Manufacturers of the famous "JH” Turntable) 


SYDNEY 

Instrol Centre, 
91a York Street. 


ADELAIDE 

Sound Spectrum, 
33 Regent Arcade. 


MELBOURNE 

Radio Parts Group, 
562 Spencer Street. 


BRISBANE 

Brisbane Agencies, 

72 Wickham Street, Valley. 


PERTH 

Albert's Hi R Centre, 
282 Hay St. East. 
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VARIETY FARE 


I and even angry bass contrasting with more 
[delicate voicings. But the reverberation 
theme is still plainly to the fore. 

On side 2, Ron Nagorcka’s **Theme and 
Variations'* owes something to baroque 
registrations, something to the performer’s 
own inclinations and something to a random 
number system. Says the composer: 
’’There is no message, and only one aim — 
the liberation of sound.” 

The final track: is Keith Humble’s 
’’Paraphase in Five + Statico 2” — the 
creation of a composer with heavy leaning 
towards electronic music, but re-created or 
paraphased on a cathedral organ. 

If the foregoiitf remarks leave you way 
up in the air, I will not be surprised for how 
can sound be described in mere words? 
In summary, I can best observe that you 
will not find music in the traditional sense 
on this album, so don’t expect it. Some of it 
is professedly sound for its own sake, some 
an exploration of a classical pipe instru¬ 
ment, some contemporary composition. 

Though recorded in the album as 2- 
channel stereo, it probably gained by exten¬ 
sion to four speakers, in my case. Ifowever, 
a jacket note mentions that it is available 
also on quadraphonic (presumably 
liscrete) tape. This could be interesting 
acoustically, if not musically. 

I’ve done my best to describe the record, 
rhe rest is up to you. (W.N.W.) 

★ ★ ★ 

HAPPY DANCING. Robert Last chorus and 
orchestra. Decca stereo SKLA 7692. 

Sub-titled ”28 unforgettable melodies 
rom the golden 20’s” this disc seems just as 
loisy as music in the 20’s ever was. It has a 
alaring brassy band with a chorus that 
x)unds like a bunch of half-sozzled show¬ 
girls from a Sydney leagues club. To me, 
he sound of other p^ple enjoying them¬ 
selves is not necessarily pleasant. In fact, 
Spending on the circumstances, it can be 
lownright annoying. 

So it’s okay for dancing provided you listen 
o the beat and not to the music. You won’t 
‘ecognise the words. They are German. I 
rould recognise few of the tunes but there 
ire 28 of them. Titles are in German. 
[Recording quality is good. (L.D.S.) 

★ ★ ★ 

JGOTS RANDOLPH PLAYS THE 
GREATEST HITS OF TODAY. 
Monument stereo PL 34745. 

It must be admitted that Boots Randolph 
:an handle a saxophone — he can almost 
nake it talk. Unfortunately, in my book, he 
loes not make music; to me his sound is 
obnoxious. If you like the saxophone played 
mooth and velvety, you definitely will not 
ike this record. For what it’s worth, record- 
ng quality is okay. 

For the persistent and the cloth-eared, 
deven tunes are featured: Love Theme 
JYom ’’The Godfather” — Every Day Of My 
ife — Baby, I’m A Want You —Lookin’ — 
rheme From “The Summer Of *42”—Rocky 
Top — Without You — Snowbird — Me And 
Fulio Down By The School Yard — Drown- 
ng In A Sea Of Love — Sunshine. (L.D.S.). 


ELECTRIC COFFEY. DENNIS COFFEY 
and the Detroit Guitar Band. Sussex, A & 
M Stereo ASL 34746. Festival release. 

If electric guitar is your thing, you could 
give this record a hearing, with most of the 
nine titles having an astrological theme. 
The tracks are: Capricorn’s Thing — Son of 
Scorpio — Love &ng For Libra — The 
Sagittarian — Love And Understanding — 
Guitar Big Band — Twins Of Gemini — 
Virgo’s Song — Lonely Moon Child. The 
recording quality is excellent but the music 
tends to be a little disembodied, like the 
head on the record sleeve. (N.J.M.) 

★ ★ ★ 

HAPPY DANCING, Vol 2 Robert Ust, His 
Choir and Orchestra. Decca Stereo SKLA 
7693. 

I’m beginning to suspect that all the 
(German “Big Sound” bands are one big 
super group that changes it’s name, 
depending on the day of the week, they all 
sound so alike. There are twenty-eight titles 
on this record, with the titles in German so 
there is little point in listing them, but they 
are mainly “thirties” vintage tunes given a 
very strong up-beat treatment. The stereo is 
average with good sound quality. (N.J.M.) 


★ ★ ★ 

CANDLELIGHT CLASSICS, LIBERACE. 
Calendar Record R66-9985 Stereo, 
Festival Release. 

Liberace is in a reflective mood (I’m not 
referring to his jacket) in this fairly low key 
performance. There are nine tracks includ¬ 
ing The Love Theme From The Godfather 
— F Major Nocturne — Strangest Dream 
(this is a soliloquy from Liberace to the old 
tune (]k>ing Home) — Liszt Concerto — 
Suririse Concerto — Chant D’Amour — 
Skeletons — Theme From Above San 
Francisco — 14th Hungarian Rhapsody. The 
quality is good and tl^ stereo used to good 
effect. (N.J.M.) 


★ ★ ★ 

WILL GLARE’S BIRTHDAY SERENADE 
DECCA Stereo SKLA 7691. 

For a bright, happy sing-along or hum- 
along sound this record would be hard to 
beat. There are six tracks on each side with 
such favourites as Melody In F — Kisses In 
The Dark — Humoresque — My Prayer — 
Birthday Serenade — Tango — In A Persian 
Market — The Mill In The Black Forest. 
Will glahe is backed by a competent rhythm 
group and the Decca sound quality leaves 
nothing to be desired. (N.J.M.) 


★ ★ ★ 

LORD OF THE RINGS. Bo Hansson (organ, 
Moog synthesiser guitar, bass); Rune 
Carlsson (drums); Stan Bergman 
(saxophone). Stereo, Charisma 
(Phonogram Recordings) 6369 924. 

This is an attempt to present in musical 
form the impressions of the Swedish jazz 
/ rock musician Bo Hansson from a read¬ 
ing of Professor Tolkien’s massive ad¬ 
venture-fantasy “Lord of the Rings.” Music 
is an intensely personal matter, and no 


doubt there will be various opinions about 
the success or otherwise of this essay. For 
my part, I can omly say that I could not find 
anything in Hansson’s music to relate to the 
tale. While recognising the skill and talent 
which went into the composing, arranging 
and performing of the music, I felt there 
was a sameness of style and feeling for 
some titles which I would have expected to 
have a wide diversity of expression. 

Further, I did not feel Hansson suf-^ 
ficiently exploited the resources at his 
command, particularly the synthesiser. If 
you enjoyed the book, you will certainly be 
interested to hear^ this music, to form your 
own opinions about its merits. (H.A.T.) 

:! 

★ * ^ 

JULIAN AND JOHN. Julian Bream and 
John Williams, guitars. Stereo, RCA Red 
Seal LSC-3257. 

When two of the world’s leading guitarists 
combine for a program of duets, it can be 
taken for granted that they will provide a 
program of sparkling virtuosity. >^en they 
also provide a program as enjoyable as this, 
it is a musical treat that guitar buffs will not 
want to miss. 

The program, spanning 3V^ centuries, is 
arranged in chronological order, beginning 
with a suite for two guitars by William 
Lawes (1602-1645) and progressing to a 
transcription by Bream of “Pavane for a 
Dead Princess” by Ravel (1875-1937). In 
between there are Duo in G (Carulli) — 
L’Encouragement (Sor) — Cordoba 
(Albeniz) — Intermezzo from “Goyescas” 
(Granados) — Spanish Dance No 1 from 


"INNERBOND" 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption. 
"INNERBOND" is light, clean, dust-free and 
easy to handle. Because all the fibres are bonded 
"INNERBOND" will hang as a "curtain" and 
will not fracture or break down due to vibration. 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or fungus and Is vermin 
repellant; "INNERBOND" at ^6oz sq. yd. has a 
normal thickness of 1" and at this density is 
recommended as a packing in speaker en¬ 
closures for sound absorption. 


If unobtainable 

For 1 sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers 

WONDER WOOL 

PTY LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 - GPO, Sydney 2001. 
Phone: 56 2780. 
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Vbtmaha Nalural Sound 

the music of IheAtaesho 
nof fhe/Mechonic 



Yamaha DdbKSystem TB700 


When the Conductor subdues the 
Bass, and accents the Strings he 
does it to produce the total musical 
effect demanded by the Composer. 
Yamaha Natural Sound Stereo re¬ 
produces the Sound as it was 
played in its natural harmonic 
balance then leaves it to you to vary 
according to your own individual 
musical taste. 

The Yamaha TB700 Tape D^ck. 
with variable speed plus a built-in 
DOLBY NOISE REDUCTION sys¬ 
tem, ensures the most perfect re¬ 
production of sound yet achieved 
in Cassette Recorders. 

For the first time vou can enjoy the 
perfection of Yamaha Natural 
Sound in a Tape Deck. 
Specifications: 

Dolby noise reduction system. 

S/N ratio oetter than 58 dB with 
EA73/6 Dolby Hot pressed ferrite head. 


D.C. Servo motor. 

Wow and flutter less than 0.15%. 
Frequency response 30-16.000 Hz 
(chromium dioxide tape). 

Line input and mic. mixing. 

I ine input selector. 

Three position tape selector 
(chrome, hi-energy/low noise, stan¬ 
dard). 

Recording limiter: Permits undis- 
torted recordings. 

Playback pitch control ± -5%. 

Auto stop. 

Pause switch; Thin film l.C’s. 
Expanded Vu meters—up to + 6 dB. 
OTL head phone amp., stabilised 
power supply. 

Three digit tape counter, din, con¬ 
nector. 

Studio console layout, real wood 
side panels. 

SUGGESTED RETAIL PRICE — 
$299.00. 


To Rose Music Pty. Ltd., 

17-33 Market Street, 

South Melbourne, Vic. 3205. 

rTnCk APPROPRIATE SQUARE) 

Please send me details of: □ Yamaha Cassette Deck 

n Yamaha Turntables □ Yamaha Amplifiers 

QYamaha Speakers □ Name of my nearest Yamaha Dealer 

NAME.... 


ADDRESS.. 


STATE..POSTCODE. 

ANOTHER ROSE MUSIC SPONSORED PRODUCT 
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VARIETY FARE 


“La Vida Breve” (Falla). In the hands of 
these two virtuosos, the transcriptions of 
the orchestral and piano pieces are remark¬ 
ably effective. The recording is fine, too. 
(H.A.T.) 

★ ★ ★ 

MUSIC A CATALONA. Narciso Ypes. 
guitar. Stereo; DGG 2530 273. 

This latest in the series of discs from the 
Spanish guitarist presents a selection of 
short pieces orginating in the province of 
Catalonia, and all but one short item dating 
from this century. However, Spanish music 
in general has not adopted the charac¬ 
teristics of modern music which many 
people find objectionable — indeed, many of 
these pieces could have been composed in 
the 17th and 18th centuries, in their simple 
tuneful style. Try for example the four 
pieces by Miguel Llobet. Other composers 
represented are Andres Segovia, Francisco 
Casanovas, Federico Mompou, Oscar 
Espla, Vicente Asencio, and Narciso Ypes 
himself. 

Ypes plays throughout with his 
customary assured fluency. The DGG 
recording is as good as one could wish for. 
(HAT.) 

★ ★ ★ 

SGNG OF THE GUITAR. Jan Carter and 
Alfred Alexander, guitars. Stereo, TCS 
034. From Troubador Records, PO Box 
41, Balmain, NSW 2041. 

Two YOung Australian artists present a 
program of duets on side one, and solos on 
side two. Both are professional {^rformers 
and play with the necessary confidence and 
polish. The program is a pleasing blend of 
the familiar and unfamiliar: (Duets) 
Courante and Pa vane (Byrd) — Cantar 
Montanes (trad.) — Cubana (Schott) — 
Spanish Dance No 2 (Granados) — Diver- 
tisement (Sor). (Solos, Alexander) Aire de 
Zambra (Barrios) — Sonata (Cimarosa) — 
Vais Criole (Lauro) — El Testamente 
D’Amalia (trad) —Cantico (Sojo) — Chofos 
para Violao (Villa Lobos). (Solos, Carter) 
El Albororado and Prelude (Tarrega) — 
Habanera (E. Sainz de la Maza) — 
Spanish Dance No 5 (Granados). 

The standard of performance compares 
favourably with that of some of the well 
known performers currently recording, and 
the technical excellence both of the record¬ 
ing and the pressing is surprising for a disc 
coming from what presumably is a com¬ 
pany operating in a small way. (H.A.T.) 

★ ★ ★ 

STEPHEN BISHOP PLAYS CHOPIN. 
Stereo, Philips 6500 393. 

Undoubtedly one of the finest pianists of 
the younger generation of performers now 
recording, Stephen Bishop impresses not 
only by his superb technique, but also by the 
absolute integrity which shines through his 
performances. You will find no exhibi¬ 
tionism or flashy showmanship here, no 
rushing at fast passages to show off the 
performer’s deft fingering, no pulling about 
of the melody by exaggerated rubatos. But 


you will find some beautifully played 
Chopin which you will be able to listen to 
and enjoy without any of the disturbing 
features mentioned above. 

The program includes the popular Bar¬ 
carolle. Nocturnes in B (No 17) and E (No 
18), Impromptu in G flat, three Mazurkas 
(Nos 39 in B, 40 in F minor and 41 in C sharp 
minor) and the seldom recorded Polonaise 
No. 7 in A flat (“Polonaise Fantasy”). I 
warmly recommend this disc to those who 
like their Chopin played without interpreta- 
tional quirks. The sound is excellent, giving 
a warm and full piano tone. (H.A.T.) 

★ ★ ★ 

THE BEST OF CHARLES TRENET. 
Reprocessed Stereo. Columbia 
“Worldwide” series. SCXD 6507. 

Charles Trenet enjoyed an enormous 
international popularity when at the height 
of his career as a singer of chanson, mostly 
of his own composition. The sleeve note 
claims “. . . Trenet admirers both in 
France and more especially abroad are 
very loyal, and they will be those who will 
want to hear him again.Well, if you are 
one of these admirers, you will certainly 
know all of the 16 songs included in this 
collection. L’ame des Poetes — Moi, j’aime 
le Music-Hall — Vous qui passez sans me 
voir — Le jolie sardane — En Avril a Paris 
— Le jardin extraordinaire — Coin de rue — 
Mes jeune annees — La mer — France 
Dimanche — Que reste-t-il de nos amours — 
Y’a d’la joie — Douce France — La polka du 
roi — La route enchantee — Bourn. 

Presumably all from 78 rpm recordings, 
these tracks have been carefully 
reprocessed to minimise background noise, 
and the artificial stereo effect is cleverly 
done — far better than some of the early 
attempts at reprocessing. Nevertheless, I 
think most people would have settled for the 
original mono, without electronic tam¬ 
pering. (H.A.T.) 

★ ★ ★ 

LIBERACE. Musical Souvenir of 
Liberace's second Australian tour. Dot 
stereo ZL 307 8. Two record set $7.95. 

Fancy a relaxing hour or so of Liberace 
“tinkling the ivories?” This two record set 
is good value at $7.95 and features 22 tunes 
in Liberace’s frilly style. Recording quality 
is good and the surface noise on my sample 
pressings was negligible. 

Some of the tunes are as follows: Sunny 
My Man — Live For Life — I Left My Heart 
In San Francisco — Love For Sale — 
Spanish Eyes — People — Spanish Flea — 
Try To Remember. (L.D.S.). 

★ ★ ★ 

NEVER ENDING HITS. Peter Piccini at 
the Hammond Organ. Stereo, Calendar 
(Festival) R66-9982. 

The only hint on the jacket as to the 
source of this recording is an 
acknowledgment that the organ used by 
Peter Piccini was supplied by courtesy of 
Musgroves Ltd of Perth. What Peter Piccini 
gives you is a dozen tuneful favourites, 
played against a percussion background: 
Candy Man — Ain’t No Sunshine — Hurting 
Each Other — Me And You And A Dog 
Named Boo — Where Is Love — Don’t Walk 



AUDIO 


MODULES 

For mixers, public address, Hi-Fi, 
Guitars, Background Music, 
e Professional Quality Finish 
e Professional Performance 

001 

Power Amplifier 

32 watts R. M. S. at 0.1 % T. H. D. R esponse 
lOHz — lOOKHz. 

$19.95 with power supply diodes. 

$19.15 without diodes. 

002 

Comprehensive Preamp. 

Drives all Auditec power modules. In¬ 
puts magnetic P.U., ceramic, tuner, 
Aux. 0.1T.H.O., Response 10Hz — 
lOOKHz. 

$15.25. 

1005 

A.M. Tuner Module 

High sensitivity, wide audio response. 
$29.50 complete. 

$22.50 on printed board only. 

009 

018 

100 and 60 Watt Power Amplifiers. 
Suitable for P.A. and Guitar, less than 
0.2% T.H.D. Max 0 ' P 125 watts R.M.S. 
009/ 60 watts 018 Short-circuit proof! 009 
$52.50 016 $31.95. 

010 

017 

Ten Watt / 12V Modules 

Operate from car battery. 10 watts 
R.M.S. at 2.5%T.H.D. Response60Hz — 
20KHZ. 010 is ruggedly moulded in 
plastic. 

$18.00. 

017 is in printed board form. $20.70. 

015 

Mic./ P.U./ Guitar Preamp. 

Takes low, med. or high impedance mic, 
balanced or unbalanced. Has bass,' 
treble, vol. controls. Drives all Auditec 
power modules, and 016. 

$12.90. 

016 

Mixer Module 

Mixes up to 6 015's, and drives all 
Auditec power modules. $7.95. 

013 

Siren Module 

Continuously undulating, or manual 
operation. Supply 12—'90V. Output IV. 

$9.55. 

014 

European (Hee-Haw) Siren 

Supply 12—OOV, Output IV. 

$9.55. 

020 

021 

022 

Mixer Preamplifier Modules 

020 and 021 are microphone pream¬ 
plifiers and 022 is bass and treble stage. 
Suitable, for use with 016 for mixers, or 
with power amps, directly for 
economical P.A. systems. 020 $6.70, 021 
$7.60, 022 $7.95. 

023 

Regulated Supply Module 

240v Input, 18V. D.C. regulated at 100 mA 
output. $12.95 

All modules are complete and tested/ and are 
ready to wire into your system. Chassis and 
auxiliary components are available at cost price. 

All modul,es fully guaranteed. Prices plus27V2<j< 
sales tax (or 15^ where use is exclusively for 
public address). 

(Public address) order by Cash, Cheque or 
C.O.D. for immediate delivery of all Modules 
and Components. 

AUDITED AUSTRAUA 


P.O. BOX 258 

SPIT JUNCTION.NSW 2088 

Please send full details (without obligation) of i 

□ 001,2 □ 1005 □ 009, 018 | 

□ 010, 017 C1I016, 016 □ 013/ 014, 023 1 


□ 020, 021, 022 1 

To: 


Mama 


Address.. ■ 


EA_1 73 V 
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U-101 


SIMPLY THE MOST OUTSTANDING (AND BEST VALUE) STEREO 
AMPLIFIERS AVAILABLE IN AUSTRALIA TODAY. 

Both are in great demand — both have received “rave” reviews in highiy 
respected technical publications .. . and it’s not surprising, for in terms of 
sheer performance, the Sansui models outclass similarly priced equipment, 
and even effectively penetrate the market of some products twice the Sansui price. 


MODEL 21OA. 

Sansui designed and manufactured the Model 21 OA 
stereo tuner/amplifier specifically for Australian 
conditions — yet the maximum price you will pay is 
$213.50. Output Is 22 watts R.M.S. Into 4 ohm 
speaker systems and the conservatively quoted 
frequency response is 25-’30,000 Hz. ±2dB. Distant 
stations are received easily, for the 21 OA is the 
most selective tuner/amplifier ever made by 
Sansui. 

See all the features and listen critically when you 
visit your franchised Sansui dealer! 

HEAR - COMPARE - AND BE MORE 
SATISFIED WITH SANSUI! 


MODEL AU-101 

In the review in ‘‘Electronics Australia*’ (August, 

1971) you will read ... "the best comment we can 
make about the AU-101 is that few amplifiers, 
regardless of price, give an overall test result as 
good as this". Need we say more? 

The most you will pay for the AU-101 Is $149, and 
it could well be less than this when you visit your 
franchised Sansui dealer... for trade-in 
valuations can make a world of difference. 

Now look at the AU-101 specifications:— 

Power output: 36 watts R.M.S. at 4 ohms, 30 watts R.M.S. at 8 ohms. 
Frequency response: 20-60,000 Hz. ± 2dB. 

T.H.D.: Less than 0.8% at full rated output. 

Channel separation: Better than 45dB. Input sensitivity: 3mV. 


SANSUI DISTRIBUTORS: Australia, excepting W.A .:— Bleakley Gray Corporation Pty. 
Limited. Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101*. Telex 31904; 
Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W. Tel. 519 5555*; Canberra Office: 
25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144*; Adelaide Office: 301 South Terrace, 
Adelaide, S.A. Tel. 23 6219; Brisbane Office: 3 Prospect St., Bowen Hills, Qld. Tel. 
52 7333; Perth Office: 27 Oxford St, Leederville, W.A. Tel. 81 4988. INTERSTATE REP^ 
RESENTATIVES: N.T.: Pfitzner's Music House, Smith St, Darwin. Tel. 3801. Tas.: K. W. ■ 
McCulloch Pty. Ltd., 57 George St, Launceston. Tel. 2 5322. 


, Bleakley Gray Corporation Pty. 

I 28 Elizabeth Street, Limited, 

■ Melbourne, 3000. i 

' Please send me complete techni- 1 
^ cal details on the Sansui Model | 
' 210A/AU-10t and the name of my ! 
I nearest Sansui dealer. | 


W.A. Distributors: 

Atkins Carlyle Limited, U9 Milligan St., Perth. Tel. 22 0191. 


Sansui equipment is manufactured by: Sansui Electric Co. Ltd., 14-1 2-chome, izumi, Suginamiku, Tokyo, Japan. 
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VARIETY FARE 


Away — Come What May — Nice To Be 
With You — Superstar — Ranger’s Waltz ~ 

I There Will Come A Time — Never Ending 
I Song Of Love. 

Peter Piccini handles the instrument in a 
very capable manner and his effort is well 
worth a hearing if you are keen on the 
Hammond plus percussion format. Organ 
enthusiasts may prefer a program more 
varied in content and style but that’s up to 
you. The recording quality is good. 
(W.N.W.) 

★ ★ ★ 

LA MONTRANARA. Es Singt der 
Bergsteiger-Choir. Stereo. Europa E- 
4611. (From Astor/ Radio Corporation). 

Don’t ask me to translate the German (?) 
titles or notes but, for those who can, here’s 
a list: Das Lied der Berge La Montonara — 
Ubem Lorenziberg — Wir Lieben die Berge 
— Santa Lucia — Das Glockchen — Heid- 
schi Bumbeidschi — Bergvagabunden —* 
Jodler aus Baiersdorf — Uber Stock, Uber 
Stein — Erzherzog Johann-Jodler — Bella 
Bimba — Andachts Jodler — Tiritomba. 

If the titles are largely meaningless, don’t 
let that put you off. The music has the 
charm and the atmosphere of the European 
highlands, the male choir is as good as 
you’ll hear in many a long day and the 
recording is of the same standard. In fact, I 
played it through a four>channel system and 
it reacted as a choir usually does: filling the 
room with voices — in this case happy 
voices! A good one. (W.N.W.) 

★ ★ ★ 

THE SPECTACULAR MINSTRELS. The 
Black and White Minstrels. Columbia 
stereo SCXO 6528. 

Yes, here it is a genuine recording of the 
Ci^rge Mitchell Minstrels from the Black 
and White Minstrels as featured on the 
ABC. For those who faithfully tape every 
show and those who would if they could, 
here is a better way of obtaining a record¬ 
ing. And it in widespread stereo too. 
Recording quality is good. 

Most of the tracks are in medley form and 
space does not permit us to list all the tunes 
featured but here are some of them: 
There’s A Coach Cornin’ In — A Bushell And 
A Peck •— Big Bad John — Those Were The 
Days — After The Ball — Moon River — 
Serenade — Just You And I — Vilia. 
(L.D.S.) 

★ ★ ★ 

THE BEST OF DES OTONNOR. Columbia 
Stereo SCXO 6516. 

This record makes a good audible 
souvenir of the popular TV show starring 
Des O’Connor, of the cheeky grin. You get 
good measure with fourteen favourites such 
as: Careless Hands — Your Cheatin’ Heart 
— Didn’t We — To Be The One You Love — 
Try To Remember — When You’re Smiling 
— Everybody’s Talking — Raindrops Keep 
Falling On My Head — For The Good Times 
— All I Need Is You — You Always Hurt The 
One You Love. 

The sound quality is a little variable but 
the stereo is normal. (N.J.M.) 


Jazz and Rock ... 

FINE AND MELLOW. Bruce Gray’s All 
Stars. Swaggie stereo S 1304. 

From Adelaide, the Athens of the south, 
comes this superb reconstruction of 
Chicago jazz. Did I say a wrong word, like 
Chicago. Please forgive me, but the sooth¬ 
ing sounds of this record take me back to the 
days of the Rendezvous in Adelaide’s Currie 
Street, to the King’s up there in King 
Williams Street, to the Palais and to those 
balmy days when jazz was jazz and not a 
note was wasted. 

Penny Eames sings ’’Fine and Mellow” 
on this LP and Bill Munro comes in on 
trumpet, Bruce Gray on clarinet, Ernie 
Alderslade on trombone. 

The recording quality is astringent and 
sharp. That’s praise for Mastersound Studio 
where the LP was recorded last year by 
Max Pepper. 

Norm Koch’s banjo playing is something 
rare. It has great style and he lifts the in¬ 
strument from the background into the 
vanguard of several tracks. He brings out 
the best in the other soloists. Good tracks 
are ’’Ragtime Tuba” (with Bob Wright), 
“Liza,” ’’Silver Bell’s March,” and 
‘‘Pennies From Heaven.” (G.W.) 

★ ★ ' ★ 

WINE DARK SEA. Jon English. Warm and 
Genuine stereo 2907 006. 

Michael Carlos, former member of Tully, 
arranged and produced this first record by 
Jon English. English, who appears as Judas 
in the Australian production of ’’Jesus 
Christ Superstar” is settling down with his 
own style. 

“Close Every Door” from the show 
“Joseph’s Technicolour Coat” by the 
authors of “Superstar” is the only track on 
which he sounds as he does in the stage 
show. 

“Sweet Lady Mary” by Rod Stewart has 
English sounding something like the author. 

The title song makes effective use of an 
instrumentation which, when you analyse 
it, is quite austere. The track was recorded 
by John Taylor at EMI in Sydney. 

The studio time for the LP was shared 
between EMI and United Sound where the 
engineer was Wahanui “Wyn” Wynyard. A 
moog was played by Michael Carlos on the 
EMI tracks. (G.W.) 

. ★ ★ ★ 

Also received . . . 

The following records have not been played 
all through, but have been sampled to 
assess technical quality. Unless otherwise 
stated, the discs may be assumed to be 
technically satisfactory. 

THE BEATLES GREATEST HITS, Vols 1 
and 2. Double album set (28 tracks) com¬ 
memorating the 10th anniversary of the 
first Beatles disc issued in Australia. 
Stereo, Parlophone PCSS-7533-4. 

THE LEGEND OF FRENCHIE KING. 
Original soundtrack music from the film 
starring Brigitte Bardot and Claudia 
Cardinale. Stereo, Axis 6055. 





A collection of "Electronics Australia" makes an 
ideal reference library, and now with these new. 
elegant binders you can turn your copies of 
"Electronics Australia" into a permanent library 
that will be a handsome addition to your book¬ 
shelf. Holds six current issues, size 11" x8".^ 




$2.50 for one, or 
$4.50 for two 


MAIL THIS COUPON TODAY 
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introducing 


Throughout the world, both in the home and in the professional studio there is an established need for a small monitor loudspeaker 
designed and built to the highest possible standard. 

The success of the DM1 provided our design team with obvious enthusiasm to translate and extend the DM1 design and take 
advantage of new materials and improved design and measuring facilities which were not avaflablesome four years ago. To site a 
angle example, the mid-range harmonic distortion (overtones) on the prototype DM4s was so low that an additional laboratory 
Instrument onjy introduced by Messrs Bruel & Kjoer some twelve months ago was purchased to finalise the design of the Bass / Mid- 
range unit. This instrument type 2010 costs some Two Thousand Pounds and was used to finalty determine the contour of the cone 
on the DW 200 / 4. Without these measuring facilities, production to the final standard would not have been possible. 

The loudspeaker designer has but one goal and that is to produce a system which approaches closer than previous designs to 
recreating the original sound In the home or studio, and the d^gn brief laid down for the DM4 set five areas of Improvement which 
should be investigated. 

(1) Even greater mid-frequency linearity. 

(2) Twice the acoustical output for an equivalent distortion factor. 

(3) Three times the output from 30Hz to 60Hz provided by the DM1. 

(4) Increased sensitivity or, expressed in different terms, the requirement of a less powerful amplifier to give an equivalent volume 
of sound. 

(5) Increased power hancHing capacity to conform with Ngher powered amplifiers now In use. 

We released the DM4 at the International Audio Fair October 1972 In the firm belief that the design alms have been achieved, 
and from extensive comparison with other systems currently available we believe the DM4 may well out-perform competitive 
budspeaker systems of three times the size and twice the price. 


DETAILED SPECIFICATIONS 


Detailed Specification 
Drive Units 

DW200 / 4 Bass/Mid range, consists of 
143 mm piston diameter critically con¬ 
toured Bextrene cone driven from a 26mm 
voice coil on an aluminium forrrter. The 
entire voice coil is coated with bonding 
agent and heat cured to ensure long term 
stability at high operating temperatures. A 
long throw rear suspension with a specially 
flexible PVC front suspension (Vitrone — a 
trade name of Messrs Stanley Smith 8* Co) is 
used to ensure both a continuation of the 
long throw linear characteristic provided by 
the rear suspension and an excellent mid¬ 
frequency termination. The winding length 
of coll enables the long throw characteristic 
to be held within its travel and accounts for 
the tow distortion characteristic of this unit 
at low frequencies. A pressure die-cast 
chassis of alloy construction is employed 
with a high Flux ceramic magnet assembly. 
All units are individually hand assembled; 
cones treated with critical damping 
compounds and frequent quality control 
response curves and distortion 
measurement taken on Bruel and Kjoer 
equipnnent. 

HFi300 Mkll upper mid frequency unit is 
as used in BBC monitor type LS3/6 and 
offering wide dispersion from a virtual point 
source. 

High Frequency Unit 
A 19mm tow diaphragm-mass plastic dome 
type unit extending the response above 
25kHz. 


Crossover 8 Filter network 
Third order Butterworth with close 
tolerance components are used giving stop 
band attenuation of 18db per octave. Series 
LF inductors on Bass Unit are of low 
distortion Ferrite construction to reduce DC 
resistance and ensure maximurti amplifier 
damping voice coil. All condensers are close 
tolerance Polyester dielectric (not elec¬ 
trolytic). Cross over frequencies chosen to 
optimise performance of each unit. 

Acoustic Loading 

L.F. loading is by means of a very dense 
critically damped enclosure with a small 
controlling vent to optimise the response 
between 60Hz and 120Hz and provide 
considerable reduction In cone excursion 
from 30Hz to 60Hz. Inner surfaces of 
caWnet are absorbent lined, with the ad¬ 
dition of long fibre natural wool, reducing 
standing waves, reflectioris and colouration 
from the enclosure to a minimum. 

Sensitivity 

3.6 watts nominal 8 ohms to produce a 
sound pressure level of 95db at one metre, 
at 400Hz. 

Power Handling 

Entirely suitable for all high quality am¬ 
plifiers with true RMS output of between 
10 watts and 30 watts. 

Dimensions 

Height 531mm (21*'): Width 254mm (10"): 
Depth 255mm (10"): Weight 11.1 kgs. 
I24lbs 6oz). 


SOLE AUSTRALIAN AGENTS 

Convoy international Pty. Ltd. 

BDDECBBEBBSBQQDSEBDBBESIB^ ^ 

CORNER PLUNKETT 8 MACLEAN STS, WOOLLOOMOOLOO 2011. SYDNEY 
TELEPHONE (02) 367-2444 
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PRODUCT REVIEWS 
AND RELEASES 


B&W DM4: a compact performer 

With an advertising motto like ''perfection at a price", one would tend to 
expect a lot from the Bowers and Wilkins DM4 Speaker system, and we were 
not disappointed. 


Compact in size at only 531mm high and 
254 X 255mm in cross-section, the DM4 is 
beautifully finished in satin teak veneer. 
The black, padded grille is set off with an 
aluminium trim down each side, with a 
discreet “B&W” badge in one corner. 

The Owner’s manual, as well as providing 
concise information on setting up the 
loudspeaker and the performance, power 
rating etc, has the original response curve 
tracing of the unit involved. A power input 
of 3.6 watts is required to produce a sound 
pressure of 95dB at 400Hz at a distance of 
one metre, indicating sensitivity of a fairly 
high order. The unit is designed to ac¬ 
commodate amplifiers with a power range 
from 10 to 35 watts. 

Removal of the grille, made easy by the 
use of “Velcro” pads, reveals the three 
driver units: a bass-mid range unit with a 
plastic cone 143mm diameter and a large 
high-flux ceramic magnet, a high-mid 


range unit with a cone approximately 30mm 
diameter, and a plastic dome tweeter 
taking the response to beyond 25kHz. The 
bass unit features a long throw suspension 
with PVC roll surround at the front. 

A small vent optimises the performance 
at low frequencies and the liberal use of 
damping material, including natural long 
fibre wool, reduces standing waves and 
other enclosure artifacts to a minimum. 

When tested in our laboratory the DM4 
gave an excellent account of itself, with a 
very smooth performance devoid of any 
obvious colouration or peaks. The bottom 
end rolled off below lOOHz as depicted by the 
response plot supplied by the maker, but the 
unit was still providing sound at 30Hz 
without any sign of doubling. There was a 
small peak in response around 70Hz which 
went almost unnoticed unless seen on in¬ 
struments. Tried out on a wide range of 
music programs, from classical organ to 



pop guitar, the performance met 
unanimous approval. 


Although not in the economy class at a 
recommended retail price of $360 a pair, the 
DM4 is a high performance loudspeaker and 
certainly one which we can warmly 
recommend. B&W loudspeakers are sold by 
Convoy International Pty Ltd at Plunkett & 
Maclean Sts. Woolloomooloo, 2011. (N.J.M.) 


Rugged Stanton 600E Cartridge 

Stanton magnetic cartridges have earned themselves a good reputation, 
particularly in the field of broadcasting where their reliable construction has 


won them many adherents. The 600E i 


The Stanton 600 range is almost identical 
in finish and general appearance to the 500 
series reviewed in the January 1970 issue of 
the Magazine, with a gold lacquer finish and 
black plastic stylus guard assembly. The 
type of transducer used is called a “flux 
valve,” which one can only assume to be 
somewhat similar to a variable reluctance 
cartridge. 

The stylus fitted has a elliptical tip with 
radii of .4 and .7mil and can be easily 
removed or replaced if necessary. The 
makers quote a frequency response from 
20Hz to 20kHz without any dB limits being 
mentioned, but on test we found the cart¬ 
ridge to be flat within 2dB up to 18kHz 
thereafter rolling off to 8dB down at 20kHz. 

Channel balance was well within the 2dB 
claimed. We measured channel separation 
of 33dB at IkHz falling off to 24dB at lOkHz 
and 21dB at 50Hz. This is not up to the 35dB 
claimed but as no frequency was quoted 
with this figure we cannot comment further. 
Suffice to say that the results compare more 
than favourably with other units on the 


the latest addition to the range. 


market. Stanton quote a playing weight 
range of 1 ^ 2 to 3gm and at the lower limit we 
found the waveform excellent and the 
square wave performance good, with only 
slight, well damped ringing being evident. 

Tracking tests with the CBS STRlOl 
lateral test track showed good performance 
up to the 9dB point, where a slight edginess 
became apparent. On the W & G 25 / 2434 
drum test track the cartridge coped well up 
to the 8dB track, but after this it refused to 
stay in the groove. Increasing the playing 
weight to 2'^gm improved tracking 
somewhat, but at the expense of channel 
separation. On music the 600E gave a first 
class account of itself, giving a clean pleas¬ 
ing performance on a variety of recorded 
music ranging from classical organ to 
“pop” orchestral. 

Fitting of the cartridge to different types 
of head shells is facilitated by the provision 
of five bases to fit the majority of popular 
record players such as Garrard, BSR and 
Dual. Apart from possible tracking 
problems with heavily modulated records. 



the 600E is a cartridge that gives an ex¬ 
cellent account of itself on all classes of 
music, with dn excellent waveform and 
transient performance. 

The Stanton range of products is imported 
by Leroya Industries of 266 Hay St, Subiaco, 
Western Australia and is available through 
most hi-fi retail outlets. (N.J.M.) 
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NEW PRODUCTS 


Sennheiser electret microphones 


Many people regard the condenser microphone as being the quality champion 
in the field of sound and music reproduction. Two new microphones from the 
German firm Sennheiser go a long way to enhance that reputation. 



With the omni-directional MKE 201 and 
the Cardiod MKE 401, we were provided 
with an excellent opportunity to experience 
the use of condenser microphones using an 
electret as a polarising source. The prin¬ 
ciple of the electret, which is the electrical 
analogy of a permanent magnet, has been 
known for a long time but it is only recently 
that the techniques have been mastered to 
produce long life electret foils in com¬ 
mercial quantities. 

The actual production methods are a 
closely guarded commercial secret, but we 
understand the process involves subjecting 
the dielectric foil to a high electric field dur¬ 
ing manufacture. 

The availability of the self energising 
dielectric foil enables the microphone 


manufacturer to reduce the moving mass of 
the transducer system compared to a 
moving coil or similar type of microphone, 
with attendant improvement in per¬ 
formance, particularly at the high 
frequency end of the audio spectrum. 

The other great advantage of the electret 
system is the increased portability of 
microphone systems, as cumbersome high 
voltage polarising supplies are no longer 
needed. 

The very high internal impedance of 
condenser microphones fits in well with 
FET pre-amplifiers. We are not told exactly 
what is enclosed in the slim handle of these 
Sennheiser units except that the pre-amp 
includes an IC, powered by a 5.6 V mercury 
battery. A useful feature is a battery condi¬ 


tion indicator in the form of a LED, visible 
through a hole in the handle, that flashes as 
the switch is moved from off to on. 

The manufacturers information lists the 
frequency response of both microphones as 
being from 50Hz to 15kHz, and a signal to 
noise ratio of 64dB, and a minimum load 
impedance of 1.5kohns. The cardiod model 
exhibits a response rising gently to a peak 
at 7500Hz with a fairly rapid roll off to 
l5kHz. The omni-directional unit has an 
almost flat response to 2.5kHz followed by a 
2dB rise to 5kHz and a slow roll off to 20kHz. 
The output levels are 27dBm and 32dBm 
respectively. 

When tried out in our laboratory with a 
high quality PA amplifier and speaker 
combination, both microphones gave an 
excellent account of themselves, the car¬ 
diod MKE 401 being naturally less prone to 
acoustic feedback than the omni-directional 
counterpart, the MKE 201. Each 
microphone comes in a foam-lined plastic 
case, complete with battery, folding desk 
stand, cable terminated with a DIN plug 
and a very comprehensive list of tape 
recorders with recommended microphones 
in the Sennheiser range. 

The MKE 201 is priced at $54.91 and the 
MKE 401 at $64.27^ both being trade prices 
and subject to 15pc sales tax. Sennheiser 
products may be obtained from Hi-Fi and 
audio specialists or direct from R. H. 
Cunningham Pty Ltd in Sydney, Melbourne 
and Perth. (N.J.M.) 


Digital Thermometer 

A new range of digital thermometers 
of interest to those in the industrial 
control and measurement field has 
been released locally by Jacoby, 
Mitchell Ltd. 



Manufactured by Comark, the 3000 series 
incorporates a number of advanced 
features. Included are direct reading in 
degrees Celsius, direct low level 
analog / digital conversion, BCD output at 
TTL levels, and a high input impedance. 
TTie measurement range covers from -195 to 
-1-1100 degrees with polarity indication, and 
an accuracy of ± 0.1% of reading. The high 
input impedance of 50 megohms overcomes 
any problems due to lead resistance to the 
thermocouples. 

The 3000 series is available in bench or 
panel mounting cases conforming to DIN 
standards. The reading time to full ac¬ 
curacy is 1 second on the 9mm incandescent 
readout display. Temperature com¬ 
pensation and linearising networks are on 
plug-in circuit cards to allow rapid on-site 
modification. 

Further information may be obtained 
from Jacoby, Mitchell Ltd at PO Box 2009, 
North Parramatta 2151. 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Batwyn, Victoria, 3104. P.O. Box 162. Tel. 85 4061 

Hand Tool Speed Controller Controls 
speed from full to stop without loss of 
torque. Suitable only for ac dc or brush 
type motors. Complete with cord & plug 
SEC approved 2 amp size-SOO watt $14.90 
10 amp size'2500 watt $22.90 Pius cert post 
Vic 0.55 other 0.85. 

Battery Saver Basic Kits Use instead of 
batteries in radios, record players, tape 
recorders etc DC voltages from 6 to 15 
available. Tapped transformer, rectifier, 
filter cap & circuit supplied. 1 amp size 
$6.50 2 amp size $8.50. 

Plus postage Vic 0.40 other 0.70. 

Radio Tuner for Broadcast Band Suitable 
for use with Hi Fi amplifiers, tape 
recorders etc. Band width Skhz V 2 volt 
output. DC input 9 volts at 5 ma. Features 
straight line dial 6 ^/ 4 " x VA" and 8'' aerial 
rod. Assembled ready to mount behind 
panel or into case etc. $23.95. 

Plus cert post Vic 0.55 Other 0.85. 

Basic Battery Charger Kit Will charge 6 & 

12 volt car batteries at 4 amps. Consists of 
* transformer, rectifier, ballast resistor, 
pair clips 8* circuit. $14.80. 

Plus cert. Post Vic 0.55 Other 0.85. 

Basic Lamp Dimmer Kit Will control incand lamps 
up to 1400 watts. Consists of Triac, diac, switch pot., 
knob, inductor, caps & Res. Circuit supplied $5.95. 
Price includes postage. 
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NEW PRODUCTS 




Goodmans Axiom loudspeaker range 

At any time, mention of a good public address loudspeaker conjures up visions 
of robustness, husky magnets,'' a built to take it and give it" appearance and 
heavy, no nonsense construction. The Goodmans Axiom 401 is no exception. 


To most people in the industry, the 
Goodmans Axiom series of loudsf^kers 
has a natural association with the high 
fidelity scene. They are well known for wide 
frequency response, reliability and sturdy 
construction. 

While the current Axiom 201 and 301 carry 
on the traditions of full frequency response, 
high sensitivity and ample power for the 
domestic situation, the Axiom 401 pictured 
here is slanted more to the needs of 
discotheques and high quality public ad¬ 
dress. Compared with the domestic models, 
power output capability has been doubled 
but the frequency response has been 
maintained to the degree that a parallel 
tweeter will not normally be required. It 
may therefore be regarded as a high power 
full frequency range unit. 

The heavy die-cast frame includes a 7 Vi 
inch diameter magnet housing at the rear, 
all finished in grey hammertone. A voice 
coil of 1-^4 inches diameter moves in a flux 
density of 15,500 gauss. Impedances of 8 or 
15-16 ohms are available and the voice coil 
is designed for operation under 40 watts 
continuous music power. For all its rugged¬ 
ness in design, a frequency range of so¬ 
il,OOOHz is available. 

The cone feels firm to the touch but has a 
well engineered suspension, giving a funda¬ 
mental system resonance of 35Hz. 

Two recommended enclosure volumes 
are suggested: for PA systems, 1800 cu ins 
and for Discotheques 3,000 cu ins. The 
cabinet should be of the infinite baffle or 
sealed box type, constructed from material 
not less than 3/4in and loosely filled with 
fibreglass battes or similar absorbent 
material. 

The Twinaxiom 10 is the speaker for the 
“in between’' size domestic hi-fi situation. A 


10 RETMA COLORS 
FOR EASY CODING 

Red, black, blue, 
green, orange, yel¬ 
low, white, brown, 
violet or gray. 


E-Z-MINI 


die-cast housing of pleasing form houses an 
efficient Feroba II anisotropic ceramic 
magnet system. The curvilinear plastic 
terminated tweeter cone provides a rated 
response to 18kHz, while the fundamental 
resonance of the diaphragm system is a 
very acceptable 40Hz. 

Voice coil diameter is IV 4 inches and 
impedances are available at 8 or 15-16 oh¬ 
ms. 

The Twinaxiom 10 is capable of handling 
the full music program output from am¬ 
plifiers with a 15 watt RMS rating but, at the 
same time, is sensitive enough to provide 
adequate listening volume from lower 
powered 4 to 5 watt amplifiers. 

The loudspeaker is designed to operate in 
a sealed enclosure from 1,500 to 4,000 cu.ins. 
volume, the larger volume providing ex¬ 
tended bass response. 

The smallest loudspeaker in the 
Twinaxiom range is the 8-inch unit in¬ 
corporating a powerful Feroba II anistropic 
ceramic magnet mounted on a rigid light 
alloy die-cast chassis. The manufacturers 
claim that a completely new twin cone 
assembly with synthetic roll suspension and 
inert cone treatment results in an improved 
performance over the entire frequency 
range. 

This is rated as 40-18,000Hz, although the 
fundamental resonance of the unit, without 
enclosure, is 35Hz. Alternative impedances 
of 8 or 15 ohms can be provided. 

The Twinaxiom 8 loudspeaker is designed 
for use in sealed enclosures with internal 
volumes of 1,300 to 3,000 cu ins, the larger 
enclosure extending the ^ bass response. 

Power handling capability is 15 watts music 
power, while the sensitivity is again such 
that good listening volume is available with 
Continued overleaf 

ELECTRONICS Australia, June, 1973 


GET YOU 
OUT OF 


Mill 

Our new XL 
“ExtraLong” 6^ 
E-Z-Mini-HOOK 
reaches through 
wiring nest a full 
A" to make safe, 
short-free con¬ 
nections. ... either 
vertically or hori¬ 
zontally with one 
hook. Single con¬ 
tact point assures 
true readings. 

. Same durable 
construction and 
field serviceability 
as our standard 
2V4' long X-100W 
E-Z-Mlni-Hook. 


ACTUAL 

SIZE 


SQUARE HOLE 
For hooking lat¬ 
erally to compo¬ 
nent leads or 
slipping ver¬ 
tically over 
square Wire- 
Wrap* pins. 

Trademark gardncr*denver 


EACH 

PLUS 
T 


AVAILABLE FROM 

WHOLESALERS 

or send direct to: 


GENERAL ELECTRONIC SERVICES 
PTY LTD 

114 Alexander St, Crows Nest 
N.S.W. 2065 Australia 
Phone 439 2488 
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mag^aths 
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EVERYTHING 
FOR THE 
ELECTRONICS 
HOBBYIST 
AND 

TECHNICIAN 

Semi Conductors 

Fairchild. 

I.T.T. 

.Eicoma 

Motorola 

Plessey 

R.C.A. 


PRINTED CIRCUITRY 
Printed circuits for all magazine 
projects. 

Integrated circuits and material to 
make your own circuits. 


VEROBOARD 
Full range of boards and pins 
always in stock. 


MAGAZINE PROJECTS 
Cali in and get our Quote on Kits 
for any of the magazine projects. 


jnagaths 


208 LIT. LONSDALE STREET 
MELBOURNE, 3000 
Phone: 663 3731 


NEW PRODUCTS 


Clamp-on meter 

Maintenance electricians and con¬ 
tractors will find interest in a new multi¬ 
range clamp-on meter released by 
University Graham Instruments. 

Measuring 180 x 80 x 45mm, the YU Fong 
YF .300 meter has seven ranges, covering 
150.3t)0 and 600 volts. 15.600 and 300 amps AC 
and a resistance range readable from 5 to 
5000 ohms. 

The resistance range is powered by a 
single pen-light cell housed in the probe, 
while the zero ohms adjustment poten¬ 
tiometer is in the top of the ohms lead plug. 

Checked against meters of known ac¬ 
curacy. the YF 300 proved to be consistently 
good over the ranges. 

An advantage of this type of meter not 
mentioned in the instruction sheet is the 
possibility of extending the current ranges 
downward by winding insulated wire 
around one arm of the clamp. The sen¬ 
sitivity is increased in the same ratio as the 
number of turns, eg five turns on the 15 amp 
range give a full scale reading of 3 amps, 
and so on. 

A possible operational hazard of the 
particular instrument is the presence of 
bare metal at the base of the voltage range 



test lead plugs, when inserted into the 
sockets on the case. University Graham 
have undertaken to have this problem fixed 
by the time the meters are on sale. 

Like all meters carried by the company, 
the YF 300 is backed by a fast repair service 
and carries an attractive price tag of $34.50. 

University Graham instruments are at 
106 Belmore Road, Riverwood 2210 
(N.J.M.) 


Electronic "coin tosser" 

The age old practice of tossing a coin to 
help make a decision has been ousted by a 
new product from Dick Smith Electronics 
Pty Ltd. Called the “Dick Smith Decision 
Maker”, the product is housed in a plastic 
box measuring 123 x 68 x 40mm. with a push¬ 
button and two LEDs emerging through the 
instruction label on the front. When the 
button is pressed the two LEDs flicker at a 
lOHz rate and when released, one of them 
stays on, to indicate “Heads” or “Tails”. It 
then fades out. 

Based on a multivibrator, the unit is 
available in kit form and would not take 
very long to construct. The instruction sheet 
is written in very serious vein and no doubt 
there is a slight touch of tongue in cheek 
about it all. But the unit would certainly 
make a good conversation starter, if left on 
the desk or board room table. 

The kit is available from Dick Smith 
Electronics Pty Ltd at 162 Pacific Highway, 
Gore Hill (PO Box 747, Crows Nest 2065), 
the price being $8.75 including postage plus 
53c for the battery. 



Goodmans loudspeakers, from P.101 


equipment rated at 4 to 5 watts output. 

The Dome Tweeter pictured is designed to 
be used with any of the Twinaxiom range of 
loudspeakers. 

The housing is a compression moulded 
plastic unit of generous proportions, to 
which a Feroba II anisotropic ceramic 
magnet is fitted and which incorporates a 
mounting flange of square shape with four 
mounting holes on 2-^4 inch centres. 

Power handling capability is 3 watts RMS 
and the intended frequency range is 2,000 to 
22,000Hz. It can be supplied at 8 or 15 ohms 


impedance. 

Each of the larger speakers is equipped 
with connecting terminals and the voice coil 
leads are identified for phasing purposes. 

A brochure giving details of the 
Twinaxiom range, together with 
suggestions for enclosures, attenuators and 
crossover networks is available from the 
Australian distributors: Thorn Electrical 
Industries (Australia) Pty Ltd, 123 Barn- 
field Rd. ^est Heidelberg, Vic 3081. Thorn 
is also represented in other states. (FJS). 
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variable over a range of ±IA volts. Input 
impedances are 1 M and 25 pF; they are 
compatible with standard divider probes, 
^ich will yield 10 M, 10 pF, and extend the 
threshold range to ^14 volts. 

Because the display is always divided 
digitally into clock cycles, there is no need 
to devote a data channel to the clock 
waveform. The display shows logic state 
after logic state, in clock cycles, exactly the 
information ne^ed for comparison with 
truth table timing diagrams. Dividing the 
information digitally into clock cycles also 
removes problems arising from jitter in the 
data stream. 

For further information contact Hewelett- 
Packard Australia Pty Ltd, 22-26 Weir 
Street, Glen Iris, Victoria 3146 (Tel^one 
20 1371). Branches in Adelaide, Brisbane, 
Canberra, Perth and Sydney. 


making contact, or an input isn’t receiving 
pulses, these LED’s indicate the fault im- 
mediatly. Two other LED’s annunciate 
arming and triggering. 

The 5000A is compatible with all digital 
logic families, and wUl test circuits built 
from TTL, ECL, MOS, RTL, HTL, and even 
CMOS with no logic-level or loading 
problems. Its input logic threshold is 


SW/CW 

SSB/AM 


TRANSISTORISED. 
Ail solid state. 


4 BANDS 
.535 to 30 MHz 
jincludes Broadcast) 


240V AC 
or 12V DC 
operation 


. . . a professional-looking set that appeals to amateurs and short wave 
listeners alike. The DX150A gives long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully transistorised-all solid state-no 
warm-up delays; the DX150A will run on dry ceils if current fails dr is not 
available; will operate from a car’s cigarette lighter or any 12V DC service. 
A 240V AC power supply is also built in. Over 30 semi-conductors-product 
detector for SSB/CW, plus fast and slow AVC-variable pitch BFO-illumi¬ 
nated electrical bandspread, fully calibrated for amateur bands—cascade RF 
stage-ANL for RF and AF-zener stabilised-OTL audio-illuminated “S” 
meter-built-in monitor speaker plus front panel jack for external (optional) 
matching speaker. 


376 EASTERN VALLEY WAY, ROSEVILLE, 2069 . 
Cables and Telegraphic Address: *WESTELEC,' 
Sydney. Phone: 40 1212 

P/ease forvvard free illustrated literature and 
specifications on Roalistic. 

Name. 

Address. 


(A division of Jacoby Mitchell Ltd.) 
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LED display '^digital CRO" from H-P 

For rapid and efficient analysis of linear circuit operation, an oscilloscope is 
generally considered essential. Yet the same instrument is not necessarily as 
appropriate for digital circuit analysis. Perhaps with this in mind, Hewlett- 
Packard have released a new logic analyser with LED readouts which is 
virtually a digital equivalent to the scope. 

Any part of a data stream as fast as 10 
megabits / sec can be captured, stored and 
displayed for quick interpretation by the 
new Logic Analyser, Hewlett-Packard 
Model 5000A, on its light-emitting diode 
matrix readout. On a row of 32 I^D’s it 
shows the logic states during any thirty-two 
successive clock intervals. Diodes are on 
for HIGH states, off for LOW, producing an 
instantly-understandable statement in data 
language. 

TTie user can easily and quickly choose 
just which 32 bits in the stream are to be 
frozen for analysis. For example, should he 
want the sequence beginning at the 109,501st 
clock interval after a trigger, he simply 
dials in the number. The 32-bit display 
’"window” can be moved in time to any part 
of the data stream; uniquely, the 5000A can 
also look backward in time, before the 
trigger, so as to show causes as well as 
effects. 

Triggering is digital and may be from a 
signal at the instrument’s A or B input or at 
the trigger input; or the trigger word can be 
any HIGH-LOW combination at two or three 
of these inputs. Thus a fault condition on 
more than one input could be made to 
trigger a display. 

There are two rows of LED’s in the 
display matrix. One use for these is to 
compare data in two inputs continuously, 
lighted diodes pinpointing any differences. 

It’s always easy to see what the in¬ 
strument is doing. Front-panel LED an¬ 
nunciators tell all. An LED for each of the 
instruments’ five signal inputs functions as 
a logic probe, to indicate logic states and 
pulse trains dynamically. If a probe isn’t 


Low cost cassettes 

One of the privileges of owning a cassette 
recorder is the doubtful one of feeding it 
with tape. Any opportunity of reducing this 
costs is always welcome, providing quality 
is not sacrificed. A new brand of cassette 
tape recently submitted to us for testing 
should help in this regard: the 
’Stereosonics’ brand, available by mail 
order from Alan Hartley, PO Box 15 
Vaucluse, NSW 2030. Quoted price for the 
cassettes is $1.00 plus postage for a C90, and 
less for a €60. 

When compared to a popular brand of low 
noise tape, we found the frequency response 
to be comparable, although the level was 
approximately 2V^dB down across the range 
from lOOHz to lOkHz. The signal to noise 
ratio was also slightly poorer at 36dB, 
compared to 40dB. 

In short, the tape in the “Stereosonics” 
cassettes would appear to be of good 
average quality, a little down in sensitivity 
and dynamic range, but quite suitable for a 
lot of general-purpose recording. 
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NEWPLESSEY 



SPEAKERS 


featuring newCFL 
controlled fibre length 
cone technology 



Plessey is proud to announce the first 
release of a completely new 10" high 
fidelity speaker series—and at the same 
time introduce a significant new techno¬ 
logy for improved speaker performance. 
The new Cl 00 woofer and C100X wide 
range speakers are the ideal choice for 
the hi-fi enthusiast who wants to move 
up from the 8" speaker range without 
Incurring the extra cost and larger 
enclosures of the 12" speakers. 

With a cone area more than 1 Vi times 
that of an 8" speaker and the high 
performance characteristics of the new 
CFL technology, the new Plessey 10" 
speakers provide rich bass response and 
excellent overall performance. 

The CFL technology 

CFL—“Controlled Fibre Length”—Is a 
new advanced technique developed by 
Plessey for manufacturing speaker cones. 
The length of the fibre used in the cones is 
a critical factor in the final performance 
of the speaker. Both frequency response 
and speaker efficiency can be changed 
considerably by varying fibre lengths. 

With CFL, Plessey can now assert rigid 
control over the basic paper pulp used 
to felt the cones. Fibre lengths and pulp 
densities can be varied to meet specific 
requirements, resulting in cones with 
optirfium resonance/efficiency 
combinations. 

Plessey CFL cones provide better 
transient response, minimum distortion, 
smoother, richer bass, brighter top 
frequency performance and improved 
overall efficiency In the new Plessey 
Cl 00 and C100X speakers. 

• l/yr/fe to us for the technical r6sum6 ”CFL 
— A New Loudspeaker Technology” 


Plessey Cl00 woofer 

This new 10" high fidelity bass speaker 
provides significant performance benefits 
In multi speaker applications. The 
curvilinear CFL cone with rigid apex 
produces a most satisfying rich bass, 
extended high frequency response and a 
valuable increase in efficiency. Full 
application details are available. 

Plessey C100X wide 
range 

An excellent high efficiency 10" speaker 
providing superb sound reproduction 
over the full frequency range. The CFL 
cone adds richness to the bass, improves 
transient response 
and provides a 
brilliant top perform¬ 
ance to satisfy the 
most discerning 
enthusiast. 


Enclosures 

Full construction details for one, two or 
three way enclosures with suitable cross¬ 
over networks are available from Plessey 
Rola distributors, wholesalers or Plessey 
Rola direct. 

Specifications 


in Recommended 
enclosure 


Rola 



C100X 

Cl 00 

Power handling 

20 watts 

20 watts 


RMS* 

RMS* 

Fundamental 

45 Hz 

45 Hz 

resonance 

Voice coil 

1" 

1" 

diameter 

Impedance 

8 or 15 

8 or 15 


ohms 

ohms 

Frequency 

33 Hz— 

33 Hz— 

response 

20 kHz 

13 kHz 


Look for the Plessey 
CFL stickers. The 
CFL mark is your 
guarantee of a 
speaker with 
exceptional 
performance 
characteristics. 


AR49 


Plessey Rola Pty. Limited 

The Boulevard Richmond Victoria 3121 
Telephone 423921 Telex 30383 
NSW: PO Box 2 Vlllawood 2163 Telephone 72 0133 


Distributors: N.S.W.: General Accessories, Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. Vic.: General Accessories, Lawrence & Hanson Pty. Ltd., 
Radio Parts Pty. Ltd. Old.: General Accessories, The Lawrence & Hanson Electrical Co. (Old.) Ltd. S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: 
General Accessories, Atkins Carlyle Ltd. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania. N.Z.: Plessey (N.Z.) Limited, Rata St., Henderson, Auckland. 
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NEW PRODUCTS 


Plastic SCR, Triac 
from Motorola 


Dual Regulated Bench Supply 

Southerly Electronic Engineering, of Perth, have released a new dual power 
supply with a specification making it suitable for either laboratory or 
educational use. 



Designed around standard 19” rack 
dimensions, the 322M is robustly con¬ 
structed. with silicon semiconductors used 
throughout. 

Two completely separate 5A,50V supplies 
are incorporated, each with its own set of 
controls. Provision is also rhade for master- 
slave operation of the two units. 

The mains regulation under constant 
voltage conditions is O.lpc -h lOmV, and 
under constant current. O.lpc 4- 10mA. Load 
regulation under the same conditions gives 
0.3pc -h 30mV and 0.3pc 30mA respec¬ 
tively. The response time to transients is 


Siemens Industries Ltd have introduced 
the AN4131 Liquid Crystal Display Device, 
The first of a range of new^ device 
developments. The unit is a 4-digit 7 
segment transmission display, with 13mm 
high characters. Operating from a 25V AC 
source, the total power requirement is 
approximately ImW. 

The low power requirements of liquid 
crystals compared with other display 
techniques gives them an advantage in 
portable battery powered devices as 


less than 50 usee. 

Both outputs may be floated with respect 
to ground by as much as 300 V plus or 
minus, and may be series or parallel con¬ 
nected. giving a total of 500 w^atts at either 
50 or 100 volts maximum. 

The versatility of the 322M suggests many 
applications in industry, education and 
research. Further information on this and 
other products in the range may be obtained 
from Southerly Electronic Engineering at 
34 East Parade. Mount Lawley. Western 
Australia 6050. 


calculators, watches and measuring 
equipment. Other applications that suggest 
themselves are cash registers, visual 
paging systems and point-of-sale equipment 
such as w^eighing scales and petrol pumps. 

Siemens .have the associated ICs 
available to match the display devices, 
including a counter-decoder, 10 channel 
buffer-driver, BCD 7-segment decoder, 
and low power TTL packages. 

Further information may be obtained 
from Siemens offices in most capital cities. 



Motorola Semiconductors have released 
information on a range of “Thermowatt” 
plastic cased SCRs and sensitive gate 
Triacs in “Thermopad” encapsulation. The 
SCRs are available in 12A and 16A series, 
the 2N6394 and 2N6400 respectively, with a 
reverse blocking voltage range from 50 to 
800 volts. The Triacs all have a 4A rating 
with blocking voltage ratings from 25 to 600 
volts: gate current sensitivity ranges from 
30mA to 5mA. 

The use of glass passivation in these 
devices gives greater uniformity, stability 
and reliability and overcomes some of the 
problems associated with plastic en¬ 
capsulation. Motorola Semiconductor 
Products at 37-43 Alexander Street. Crows 
Nest can help with further information. 


RADIO DESPATCH 
SERVICE 

THE INDEPENDENT \NHOLESALEP 

869 George Street Sydney 
Telephone211 0816,211 0191 

Radio and Electrical Distributors e Open 
Saturday mornings e Agents for Condor 
lamps. 


ELECTRONIC KITS 

20 in One Kit. Build 20 Circuits. Consists 
of Integrated Circuit, Transistor, 
Speaker, Tuning Gang, Aerial Rod with 
Coll, 4 Resistors, 4 Capacitors, Morse 
Key, Solar Battery. 

$9.45 Nett 

50 in One Kit. Build 50 Circuits. 

$16.10 Nett 


80 in One Kit. Build 80 Circuits. 
Consists of Volume Control, 6 
Capacitors, 6 Resistors, 2 Transistors, 
Relay, Output Transformer, Speaker, 
Microphone, Aerial Coil, Variable 
Capacitor. 

$17.83 Nett 


150 In One Kit. Build 150 Circuits. 
$26.45 Nett 


Prices subject to change without notice. 

ALL PRICES NETT. 


YUNKER ELECTRONICS PTY. LTD. 

757 GLENFERRIE RD., HAWTHORN, 3122. PH. 81 2818. 


INTEGRATED CIRCUITS 


SN7490 

$1.80 ea. 

SN7441AN 

$2.50 ea. 

SN7475N 

$1.80 ea. 

SN7400N 

75c ea. 

SN7410N 

75c ea. 

SN7430N 

75c ea. 

SN7440N 

75c ea. 

SN7472N 

$1.75 ea. 

SN7473N 

$2.00 ea. 

SN7447N 

$2.60 ea. 

LM709OPAMP 

$1.20 ea. 

LM305 Pos Reg 

$3.80 ea. 

LM304 Neg Reg 

$4.90 ea. 

TIL209L.E.D. 

80c ea. 

Postage on I / C's 10c ea. 


TRANSISTORS 


AD140 

$1.00 ea. 

2N3055 

$1.60 ea. 

BC109 

60C ea. 

BC108 

50c ea. 

BC107 

50c ea. 

2N3568 

75c ea. 


2N706 45c ea. 

2N3a66 $1.50ea. 

2N3819Fet 85c ea. 

MPF121 $1.50 ea. 

T.I.S.88 $1.20 ea. 

LA/\380 2 Watt Audio 1C, 8 volt to 22 volt Rail. 50K Ohm 
input impedance, short circuit 8i overload protection. 
$2.85 ea., p- p 10c. 

Computer Boards. Five for $2.50. Average of 50 
Transistors, numerous Diodes, Capacitors, 
Resistors. Post 30c. 

New Cracked Carbon Resistors, V 4 W & V 2 W 5%. Full 
range. 5c each, 

2 Metre Convertor Kit 

A kit that really works; no neutralisation necessary; 
Frequency range: 144 to 144 MHz or 146 to l48MHz. 
IF-Frequency: 28 to30MHz. Sensitivity: .luVfor 8db 
S N. Noise Figure: 2db typ. Power Supply: 10 to 16 
Volts at 25mA. Double sided P.C.-Board Mil. spec, 
components 2 RF-stages (TIS88), Mixer (MPF121), 
Oscillator (2N3819). Kit comes complete with all 
components, drilled Glass-Epoxi-P.C. Board and 
Instructions. Price Less Crystal $17.75. Crystal 
$5.50.__ 


Liquid crystal displays from Siemens 
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MAKE YOUR OWN PUSH 
BUTTON SWITCH PROTOTYPES 


If you are involved in the design and development of electronic 
equipment or electrical appliances we've got a great new aid 
for you. 

You can now design and construct your own Prototype Switches 
from the thousands of combinations possible using our latest 
Engineers Prototype Kit. 

When you have finalized your design we will then assemble 


your production quantities (in any quantity from 10 to 10,000) 
at unbeatable prices! 

The ISOSTAT Push Button Switch Kit contains all necessary 
hardware, assembly instructions, parts list and a demonstration 
switch. 

Price: $45.00 Plus Sales Tax (if applicable). 



MPMURDO (AUSTR AU A) PTY. LTD. 

H9ad Office and Factory: 

17-21 Carinish Road, Clayton, Victoria. 3168. Tel. 5443033 
N.S.W. 242 Blaxiand Road, Ryda. 2112. Tel. 807 1944 
S.A. 346-348 Carrington Street, Adelaide. 5000. Tel. 231535 


AGENTS 

QUEENSLAND; Douglas Elactronica Pty. Ltd. 
Tal. 978222. 978655. Walton Electronics. Tel. 
385275. WESTERN AUSTRALIA; W. J. Mon* 
criaff Pty. Ltd. Tel. 231194. 256140. A.C.T.: 
Electronic Components Pty. Ltd. Tel. 956811. 
TASMANIA. W. 8 G. Genders Pty. Ltd. Tel. 
312511.344311. 


. 73/2/EKS 


SILICON NPN 


Type Ivcef 


Hfe 


HL 


Epoxy 30mA 2S0mW * 


AT325 

20 

20-180 

220 

Low noise RF. NFf4db 

36c 

AT326 

25 

60-300 

220 

Audio 

30c 

AT327 

25 

200-IK 

220 

Low noise high gain 

32c 

AT329 

io 

60-300 

100 

Audio 0 p 

32c 

AT330 

25 

60-300 

220 

Audio 

32c 

AT335 

20 

20 min 

230 

Low noise RF 

34c 

Epoxy SOmA 250mW« 


AT338 1 


20 min 1 

1000 1 

VHF Oscillator 

52c 

Epoxy 100mA 250mW 

* 



AT322 

20 

40 min 

230 

G.P. Audio RF 

27c 

AT339 

60 

100 400 

230 

High voltage RF 

45c 

AT347 

50 

40 min 

230 

G.P. RF 

44c 

Epoxy 500mA 300mW 

* 



AT400 

30 

30 120 

250 

Low povyer switch 

35c 

AT404 

30 

30 min 

250 

complement to 

33c 

AT405 

45 ' 

30 min 

250 

AT410418 

42c 

AT406 

30 ■ 

100 min 

250 


36c 

TQ.II 500mA 360mW* 


AT427 1 

kj 

1 100 min | 

[■■250 1 

1 Complement to AT433 

53c 

TO-11 1A 400mW* 


AT381 

60 

40-125 

60 

Medium power switch 

57c 

AT384 

60 

100-400 

60 

complement to 

60c 

AT388 

80 

40 min 

60 

AT393 397 

64C 

TO-18 lOOmA 360mW * 


AT491 

45 

50-160 

200 

G. P. RF 

37c 

AT495 

45 

50 min 

200 


36c 

TO-39 lA 800mWi 


AT475 

80 

100 400 

60 

G.P. audio rf 

96c 

AT478 

80 

40 min 

60 

complement to 

87c 

AT479 

70 

40 min 

60 

AT467 

85c 

TO-39 3A 800mW * 


AT360 

60 

30 120 

45 

Power switching 

1 .00. 

AT362 

100 

100-400 

45 

ti 

1.10 

JiJm 

60 

30 min 



96c 


SEMICONDUCTOR SALE 

BRAND NEW - FACTORY TESTED 

& 

GUARANTEED 


SILICON PNP 


USES 


TO-104 20mA ISOmW* 


AT346 

AT355 

AT356 


35 200 
35-200 
35 200 


550 

550 

550 


VMF RFAmp. PG.-36db 
VHF RF Amp. PGslBdb 
VHF RF Amp. PG-46db 


JUST CHECK THE PRICES ON 
SOME OF THESE EQUIVALENTS. 


Equivalent to: 

2N708... 53c 
2N2270.. 87c 
2N 2854.. 1.00 
2N 2855. . 96c 
2N2856.. 96c 
2N3053.. 87c 
2N3566. . 53c 
2N3568.. 54C 
2N3638.. 44C 
2N3638A.46C 
2N3643. . 43c 
BC108. .. 32c 
BC148... 30c 


BC157. .. 48c 
BC177. .. 44C 
BC179... 46c 
BFY50... 87c 
BFW60. . 35c 
SE3001.. 52c 
SE4010.. 32c 
SE5001.. 60c 
TT800... 85c 
TT801 
40361. 

40406. 

40407. 


85c 

96c 

85c 

85c 


ALL SEMICONDUCTORS 
GUARANTEED TO PERFORM 
AS SPECIFIED OR YOUR 
MONEY REFUNDED. SEND FOR 
FREE COMPLETE CATELOGUE. 


Type 1 

keel 

1 Hie 1 


1 Uses 


Epoxy 500mA 300mW 

* 



AT331 

AT410 

AT412 

AT413 

AT414 

AT418 

20 

30 

45 

45 

30 

30 

30 160 
30-125 

30 125 
100-400 
100-400 
100 min 

200 

200 

200 

200 

200 

200 

G.P. Audio 

Low Power switch 
complement to 
AT400-AT406 

30c 

40c 

44c 

48c 

46c 

38c 

Epoxy 50mA 200mW* 1 

Low Noise* 


AT450 

30 

60250 

20 

NF*2db 

40c 

AT451 

30 

200-IK 

20 

NFsIdb 

45c 

AT453 

45 

200IK 

20 

NFsIdb 

60c 

AT454 

30 

60 min 

20 

NF-2db 

40c 

T0.18 500mA 360mW* 


AT430 

30 

30-m 

200 

Switch 

45c 

AT433 

45 

100-400 

200 

complement to 

59c 

AT434 

30 

30 min 

200 

AT427 

43c 

T0.18 lA 400mW* 


AT393 

40 

100 400 

100 

G.P. audo rf 

57c 

AT396 

40 

40 min 

100 

complement to 

50c 

AT397 

60 

40 min 

100 

AT381-388 

57c 

TO-39 500mA 700mW « 


AT480 

20 

30 120 

200 

G.P.. 

57c 

AT481 

45 

30 120 

200 

G.P. 

70c 

AT483 

45 

100-400 

200 

G.P. 

81c 

AT485 

45 

30 min 

200 

G.P, 

69? 

TO-39 lA 800mW* 


AT467 


I 40 min 

1 100 

1 G.P. audio rf 

85c 


* Without heatsink 


ADD 25c TO ALL ORDERS UNDER 
$5 TO COVER POST AND 
PACKING. 

SEMICONDUCTOR SALES 

DIVISION 

WRIGHT AUDIO DEVELOPMENTS 
PO BOX 26, BEROWRA 
HEIGHTS 2081 


SILICON RECTIFIERS 


1 

o 

< 

200 v 

lA 

min. epoxy 

23c 

IN3255T 

600v 

.75A 

metal axial 

30c 

IN3256T 800v 

.75A 

metal axial 

40c 


SILICON BRIDGE RECTIFIERS 


AB1 

SOv 

2A 

7 Amps peak 

1.00 

AB2 

100 

2A 

30 Amps surge 

1.10 

AB3 

200 

2A 

1.40 

AB6 

800 

2A 


2.50 

AB7 

1000 

2A 


3.50 


QUANTITY DISCOUNTS 
AVAILABLE ON 100 + 
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NEW PRODUCTS 


New calculator keyboards from GES 



Three new types of low-cost electronic calculator keyboard have been added 
to the range produced by Flex-Key Corp, available from General Electronic 
Services. 


Pictured above, the three new keyboard 
types are (left to right) the type 20SK 
miniature, the type 19SK and the type 16DK- 
IB. The first two types have moving keys 
with true over-travel, while the last is an 
economy type in which the keyplate is in the 
form of a recessed bezel with no perceptible 
key movement. All three types of keyboard 
use the conductive elastomer contact 
principle developed by Flex-Key, with the 
contacts completely sealed against dust, 
moisture and even direct liquid spills such 
as hot coffee. 

The type 20SK miniature keyboard has 
overall dimensions of 2.235 x 2.682 inches. 
Designed for use in small pocket 
calculators, it has 18 buttons together with 
two small toggle-cam switches, one for 
power on-off. At present the unit is available 
only as type 20SK-7, with encoding designed 
for the Mostek 5020 calculator chip. 

The type 19SK keyboard is a little larger 
than the 20SK, as may be seen, measuring 
3.776 X 2.816 inches overall. It features 18 
keys and a single toggle-cam power switch. 
Four different versions are available, with 
encoding to suit the Mostek 5020 or TI 1802 
chips, the Cal-Tex 5001 and 5002 or Mostek 
5010 and 5012 chips, the AMS Golden Gate 1 
chip, and the General Instrument C-500 chip 


rAQnA/'f 1 V 

Both the *20SK and 19SK keyboards 
feature double-shot injection moulded keys 
which float on a polyurethane foam above 
the conducting elastomer membrane. Like 
all other Flex-Key keyboards, the contacts 
are directly compatible with DTL, TTL, 
MOS and C/ MOS logic. Contact bounce is 
minimised by the graduated-resistance 
action of the conductive elastomer. 

Similar features are offered by the 16DK- 
IB keyboard, a 16-keypad unit measuring 3 
inches square. However in this case there 
are no moving keys as such, merely 
recessed pads. The key legends are printed 
on the underside of a heavy mylar i^eet 
which covers the elastomer membrane. 

All keyboards have infinite contact 
resistance for keys up, and from 50 to 100 
dims contact resistance for a key actuation 
force of 6 ounces, dkintact current rating is 
25mA, and rated cycle life is 20 milUon 
cycles with resistive load. 

Prices of the keyboards are quoted as 
$18.15 for the 20SK-7, $16.50 for the 19SK-6 
(GI chip version) and $14.25 for the 16DK- 
IB, all plus 15pc sales tax. 

Enquiries to General Electronic Services 
at 114 Alexander Street, Crows Nest NSW 
2065. 


HiFi 

EQUIPMENT 

you want to know . . . 

• HOW TO SELECT IT? 

• WHAT TO PAY FOR IT? 

• WHERE TO BUY IH 

. . . then YOU need the 
Electronics Australia 

HiFi-STEREO 

annual 

$2.00 plus postage 

USE THIS COUPON 



To: ELECTROAiICS AUSTRALIA 

P.O. BOX 1S7 BEACONSPIELD 2015. 

AUSTRALIA 

Please send me. copies of the '"HI FI 

Stereo Annual" at $230 posted within 
Australia. $2.00 plus postage for overseas 
buyers (plus estimated for 13oz. posted 
weight). Please enclose only cheque, money 
order, Australian Postal Order etc. NOT CASH. 



Ribbon cables from Philips Elcoma 

The latest addition to the Philips Elcoma 
range of special wires and cables is PVC 
flat ribbon cable. Three different types are 
available; two with coloured PVC-insulated 
wires either bonded together directly, or 
held together with a clear PVC overlay, and 
the third with either enamelled or bare 
conductors laid between polyester- 
polyurethane foils. All three types are 
available with either single core or multi¬ 
strand conductors, while the overlay ribbon 
is available with either large or small 
conductor pitch. 

Up to 9 conductors are available in the 
overlay ribbon, more with the bonded type. 

Full information on the new ribbon cables 
may be obtained from Philips Elcoma of¬ 
fices in all states. 


POSTCODE 


DISCOUNT Is available on 
single copy rate for bulk buyers of not less than 
12 copies to retailers, radio clubs, youth groups. 
Please enclose remittance with order includina 




































PHONE 51-3845 




SI-7008 




1 (OMIMUNIC ATlON 



• 




I a* VICTORIA RO., MARRICKVIUE NSW 2204 


136 ViaORIA ROAD, AAARRICKVILLE ~ 51-3845 audio generator 


KAISE 


MODRL tK-1M 



VOLT-OHM-MILLIAMMETER 

HIOH StNSITIVITY 
iM.Ht Ohnit utr V«lt DC 
!•*••• ORffif ftf VtH AC 
SFICII^ICATIONS: 

• DC Volts: 0.6,3.13, 60,300,600.1300. 

• AC volts; 6, 30, 130, 300, 1300. 

t DC Current: 13uA, 300uA, 6mA, 80mA, 600mA, 13A. 

• AC Current: 13A. 

e Resistance: 30K ohms, 300K ohms, 3M ohms, 30M 
ohms 

a Decibels; Minus 30 to plus 17,31,43,51,63. 
a Accuracy:.DC plus minus Jpc, AC plus minus 4pc 
(of full scale). 


a Overload Protected by dual siiicondiodes. 
a Double jewelled plus minus 3pc Meter, 
a Plus minus ipc temperature stabilised film resistors, 
a Polarity changeover switch, 
a Scale with mirror. 


Price $34.76 


Post 7SC. intersute $1.00. 


F.T VOM 

MODEL L-5S 

Input imp. 10M OHM. Supplied with 
standard probes, plus DCV Doubler 
probe. 

Spec. 

D.C.V. .3, 1.3, 6, 30, 130, 600. 

AC.V. 3, 13, 60, 120, 600. 

DC MA. .13MA 120MA 
OHM .25 OHMS — lOOOM 
IN 4 RANGES 

Dimensions 5" x 3W' x P/e" 

Carry case supplied, also book A Circuit. 

$42.50 

PAP$1.50 


MODEL SK-7 
4K Ohms per Volt DC 
2K Ohms per Volt AC 
SPECIFICATIONS: 

DC Volts: 10, 50, 250. 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

D.C. Current: 250uA, 10mA, 250mA.^ 
Resistance; 20K (xlO) 2 meg (xIOOO). 
Decibels: 2db cps plus 62db. 

$9,75. 

Post 50c, interstate 75c. 


MODEL SK-140 
20K OHMS PER VOLT DC 
lOK OHMS PER VOLT AC 

SPECIFICATIONS: 

DC Volts: 2.5, 10. 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 25mA, 250mA. 
Resistance: 40K, 4 Meg. 

Decibels; Minus 20 db cps plus 62db. 
$11.95 

Post50c. Interstate 75c 


MODEL OL-64D 

20 KOPV Multimeter. Protection device 
Spec. 

DC V 25,1, 2.5,10,50, 250,1000, 5000. 

ACV 10, 50, 250, 1000. 

DC Current 50ua, 1, 50, 500MA, 10 amps 
OHMS 0 40 MEG 4 ranges. 

DB. 20 * 36dB. 

CAP 0 22 MFD 
inductance 0 5000 Henries. 

Supplied with probes book-circuit. 

$22.50 

PAP$1.S0 


NEW STEP DOWN 
TRANSFORMERS 

240V AC ‘ llOV AC 250 watts 

$12.50 
P -I- P $1.50 

6 '' X 6" X 6" Steel carry cabinet to suit 
$ 2 . 00 . 


MODEL SK-20 
20K OHMS PER VOLT DC 
TOK OHMS PER VOLT AC 

SPECIFICATIONS: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 
AC volts: 10, 50, 250, 1000. 

DC Current: 50uA,'25mA, 250mA. 
Resistance: 7K, 700K, 7 Meg. 
Decibels: Minus 10 cps plus 22 (at 
AC 10V) plus 20 Cps plus 36 (at 
AC 50V). Upper freq. limit 7 Kc. 
OVERLOAD PROTECTION. 
$13.50 



BENDIX BC-221 

Frequency Meter. 125H2 — 20 MHz. 
Complete with Calibration Book and 
lOOOHz Crystal. Good order. $35.00. 


EX-DISPOSALS 
RADIO EQUIPMENT TO 
CLEAR AT BARGAIN 
PRICES. 

FIS 

532 TXRX 100 ISO mcs $17.50 

TR1934 TXRX 100-125 mcs $12.50 

TR1935 TXRX 100-155 mcs $17.50 

Command T Miners $7.50 

52 and 70 OHM COAX 12c per yd. 

Any 5 valves $2.00 

No. 62 TXRX $35.00 

3" indicator Receiver Unit type APN 
— 9 3API Cro-ptus 33 useful Valves. 

$15.00 


P.A. 

AMPLIFIERS 



Rugged and dependable — standard 
valve circuitry. Two Hi-Imp inputs suits 
either mic. or P U. Each input has a 
separate volume control, which enables 
electronic mixing — Bass Treble tone 
control. Amplifiers available with multi- 
tapped line matchings (66. 100. 125. 250. 
600 ohms). On ordering please stipulate 
the matchings required. 

Operation 240 VAC 50H2 
4 Ratings available. 

15 Watts rms $53.50 

30 Watts rms $63.50 

40 Watts rrrts $09.50 

60 Watts rms $115.00 



P.A. SPEAKERS 
8 WATT 

8in units in waterproof 
projection horns. 

15-Ohm voice colls 
Price $17.50 

Line output transformers to suit. 
$2.25 


MICROPHONE 

STANDS 

Floor Model 6ft adjustable with 
heavyweight cast iron base. 

$12.75 


P.A. SPEAKER 
COLUMNS 

Good frequency response, top quality 
reproduction two models available. The 
45 Watts RMS has four 8" heavy duty 
speakers. Cabinet size 37" x llVa" x 
10’ $49.50. The 25 Watts RMS has four 

6" heavy duty speakers. Cabinet size 33" 
X 10" X 10" $37.50. 

The columns are suitable for indoor or 
outdoor use — floor or wall mounting. 
Cabinets are covered with black vinyl. 
Imp 8 or 16 ohms. 


CABLE 

Twin speaker Flex. $5.50 per 100 yds. P 
& P 70c. Low loss Mic cable. Single core 
ISc per yd. Twin core 25c per yd. 



De Luxe Model TE — 22D 

Freq range. Sine 20 cps — 200KC SO, 20 
cps — 25KC. Output Voltage Sine 7V SQ 
TV PP Output Impedance 1000 ohms 
Acc. 5 per cent 4 range attenuation. 

1 1,1-10,1 100,1 IK. Printed circuit 

240V AC 

.$42.95 


SIGNAL GENERATOR 

0« Lux* Modtl TE20D 

Freg Rmge 120 KC —• 500 Msc 7 Bands. 
Accuracy 2 per cent. Output 8V, 
Provision for Xtai. Suitable for self 
calibration Marker generator. Printed 
circuit 240 VAC. 

$36.75 


MODEL TE-65 
V.T.V.M. 

DC V 0.1, 5.5, 15 50, 500, 1,500 V Rms. 
ACV 0.15,5.5,15,50,150,500, 1,500 V Rms 
0.4, 4.4, 14, 400, 1,400, 4,000 V PP 
Resistance: RX10, lOO.lK, .lOK, 100K, 
IM, lOM, Decibel — lOOdB minus plus 65 
dB. 

240 VAC 
43.75 


WIDE BAND 
OSCILLOSCOPE 



VERTICAL AXIS 

Deflection sensitivity (at IK Hz) O.IVp-D 
cm. 

Frequency characteristics: 1.5H2 to 
1.5MHZ. 

Input Impedance, 2 M ohms 25pF. 
Calibration voltage IV p-p cm. 

HORIZONTAL AXIS 

Deflection sensitivity 0.9V p-p cm 
Frequency Characteristics, l.SHz to 
800KHZ. 

Input Impedance 2 M ohms 20pF. Sweep 
Oscillator (5 range); lOHz to 300KHz. 
Synchronisation Devices Internal 
(Rositive and Negatived external). 
Power 240V AC 50 60 cps. Cathode-ray 
tube 3KFIF. 

$135.00 plus 15^ sales tax. 


MODEL T-E - 15 G.D,0. 

FULLY TRANSISTORISED. 

9 volt battery operated. 

360 KHz — 279 MHZ. 

7 plug in coils. Earphone, book with 
circuit supplied. 

$43.50 P 8, P 75c. 


SOLDERING IRON 

240V AC 30 watts. Lightweight 2V,oz. 
Heating time 1.8 mins. 

$7.25 
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SONATA 

GUITAR AMPLIFIERS 


2 Channels, 4 hi imp inputs, 2 separate 
volume controls — separate bass and 
treble controls, speed and intensity 
controls for vibrato (tremolo) with 
remote foot switch with plug & lead. 
AUractive black vinyl covered carry 
cabinet. 


SONATA NS-1600D 






Rotating Distress 
Emergency Beam 


SO watts RMS solid-state guitar ampli¬ 
fier. PM12S 4 inputs, 2 channel with 
separate volume, bass and treble con¬ 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet. Kit 
of parts set.OO. 

Fully constructed and ready for opera¬ 
tion Off 240VAC $114.00. 


GUITAR SPEAKER 
CABINET 

Upright' floor model, black vynex 
covering, 34" x 18" x 12", sloping front, 
contains innerbond packing and two 
Roia I2u50 12" speakers. 

$115.00 


15" PIONEER 

iSin Pioneer low frequency speaker, imp 
8 ohms. Power, 30 watts RMS designed 
especially for use with bass guitar or 
electric organ. Also ideal for stereo 
woofec speaker. 

$33.00 


ROLA SO Watts R.M.S. 
LOUDSPEAKERS 

Model 12US0 Bass $35.00 

Model 12UX50 Extended Frequency 
$40.00 

P&P $1.50 


PLAYMASTER 136 
STEREO AMP. 

Complete Kit (Transistors included) 


Wired and tested 
Oiled teak cabinet 
Metal work only 
Front label 
P C BOARDS (3off) 


$7S.OO 

u.so 

$7.4$ 

$4.25 

$ 8.00 


SPECIALS 


Plessey SL 403D 1-C Units $4.50 EA. 
Brands 5.7" 1800 FT Mylar $3.50, 3600 ft 
7" Mylar $4.50, Cassettes BASF soft 
pack C60 $1.35, Brand 5 C60 plastic pack 
90c Brand 5 C90 plastic pack $1.70 8 
OHM 3" pillow phone in plastic housing 
works with tranny or cassette. $2.50. 
Crystal lapel Mic $2.00, Crystal contact 
Mic $3.00, Burglar alarm. Extra loud 
squarker - suit car or home. Battery 
operated. $1.75. 


STEREO RECORD 
PLAYER 

240V AC 4 speeds, ceramic cartridge. 
Separate motor, 7in turntable, pickup 
arm and rest. Post 50c. 

$7.90 


E.A. PROJECTS 

21 Watt PA Amplifier June '72 
Kit $57.00 

Constructed Ready for use $47.00 

PM135PAAmpAug'72Klt $47.50 

Wired 8. Tested $57.50 

21 Watt Guitar Amp Oct '72 K it $49.00 
Wired & Tested $59.00 

We Guarantee all parts to be Al quality 
and New. 

Pack & Post $2.00. 


8 " heavy duty speakers 

20 watts RMS $93.00 

35 watts RMS $129.00 


M.S.P. 
8-15 OHMS 


Latest Model Speakers 
LF ~ 6WAC 6" $10.50 
LF ~ 6WACX 6" twin $11.50 
4MBC TWEETER $4.50 
12PQC6 / 30 30 watts $22.95 
8 TACX 8" twin $7.35 


MAGNAVOX 
WIDE RANGE TWIN' 
CONE SPEAKERS 

8—16 OHMS 
30 — 16,000 Hz 
6 WR MK5 12-W RMS $9.90 
8 WR MK5 16-W RMS $10.75 
lOWR MK5 16 W RMS $11.50 
12WR MK5 16-W RMS $12.50 

Pack and Post 65c. 


MUSICOLOUR II 


As per E.A. Dec. '71, Jan. '72. Complete 
kits of parts $49.50 

Fully constructed $59.50 

Pack 8, post 75c 

P C. BOARD ONLY $3.25 

SPECIFIED TRANSFORMER 

ONLY $4.35 


CAR SPEAKERS 


Sloping Front or Flush 
5", 8 ohms, 5 watts. Suitable for radio 
cassette or cartridge. Also extension. 
$7.75 each 
$15.00 per pair 
P 8.P 75c 


CAR AERIAL 


Standard car aerial 
Lock down car aerial 


$3.50 

$4.50 


Current models, 4 speeds, automatic or 
manual Operation. 

Ceramic cartridge. Sapphire stylus. 
Standard model with I2in turntable. 

$34.00 

Deluxe model with I2in turntable. 
Cueing device, ceramic cartridge, 
diamond stylus $40.00 

Deluxe model as above with an adjust¬ 
able counter balance, 2 spindles, 
calibrated stylus pressure control ad¬ 
ded $44.50 

Deluxe model as above with I2in Diecast 
Heavyweight turntable, 4-pole shielded 
motor, suitable for Magnetic cartridge 
$54.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at $10 extra.' 


BSR 810 Transcription 


$140.00 


PERSPEX COVER 

Smoke Tinter 17»'4" x 13W" x 4'/»" $9.00. 
P B P 40c. 

Pre Cut Mounting Platform Teak. l8’/4" 
X 15"x3»»"$11.$0.P8.P75c. 


TOP QUALITY 
PADDED 
STEREO 
PHONES 

Delux model with slide volume controls 
18.20,000HZ 8 OHMS Special price offer. 
$7.90. Standard model, 20r-12,OOOHZ. 8 
OHMS, i4.70 P 8. P 40c. 


PHILIPS 


AAodel AD 0160 T8 1" 
$10.00 P 8. P 50c. 


Dome Tweeter, 


HORN TWEETER 

8 OHMS 20-20,000 HZ 20 watts $8.95 P 8. P 
50c. 


Fire Brigades and Rescue squads use 
them. So do Car, Truck and BOAT 
OWNERS WHO VALUE THEIR 
SAFETY. At home on party nights, have 
a light show. Red, Blue, Amber — 
visibility V? mile. 12v DC 1 amp 
operation, waterproof. Complete with 
heavy duty suction cap. Size 3’/?" dia. x 
SVj" $5.75. Pack and post 35c. 


Ail silicon solid-state Hi-Fi Stereo 
Amplifier. 10 watts RMS per channel. 
Each channel has separate Bass Treble 
controls, inputs for magnetic or ceramic 
cartridge, crystal mic., radio, tape — 
tape out; stereo headphones. 8 — 14 oh¬ 
ms. Instruction booklet, circuit supplied. 
Timber cabinet. Dimensions: 14</y" x 8 " 
X 4". 

U7.S8 Plus Freight $2.50 


GARRARD 


Stereo Changer. Model SL 65B. 3 Speed 
Auto. Aluminium turntable. Cue 8t pause 
control. Counterbalanced bias com¬ 
pensated. Syn-motor, with ceramic 
cartridge, diamond stylus. $83. P 8i P 
$1.50. 

STEREO PLAYER 

MODEL SP 25 MK 111 3 Speed. 4 pole 
motor. Aluminium turntable. Fully 
balanced 8i calibrated P-U arm. Bias 
comp, cue 8> pause control. Click sup¬ 
pressor. Auto. 


Set down excluding cartridge $55.80. P 8, 
P $1.50. 

Also available 

Garrard-Zero 100 $177.80. 

Garrard SL72B $97.00 

Mounting base with perspex cover 

$23.80 

Dual 1214 $88.00. 

Dual 1216 $110.00. 

Dual 1218 $140.00 
Mounting base 8, cover $29.00 
Cartridge not included mag cartridge 
available to suit ail models. Extra $10.00. 
Send S.A.E. for specs any model. 


MAGNAVOX8/30 SYSTEM 


1.6 eft complete $58.00 aa. 

8.30 Speaker $14.50 ea 
3TC $3.40 ea 

Fully built cabinet $32.00 aa. 

Cabinet kit $22.00 ea 

MULLARD MAGNAVOX 
BOOKSHELF SYSTEM 

6 WR MK5-3TC. 8 or 16 ohms 15V2 X 8 V 2 x 
8 ’'^? complete 
$31.50 aa. 

Cabinet only $13.90. 


Sonata NS — 1600 


All Silicon Solid State Stereo Amplifier 
240V AC powered 8 watts RMS per 
channel inputs for magnetic ceramic, 
and crystal cartridge, also recorder and 
radio tuner, Hi-Fi frequency response 
speaker matching 4-16 ohms. Size lOVsin 
X 6V2ln. 

Attractive oiled teak cabinet. 

Price $54.00 

P 8. P $1.50, Interstate $2.50. 
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BOOKS B 
LITERATURE 



Linear iCs 

ELEMENTS OF LINEAR MICROCIR¬ 
CUITS. by T. D. Towers. Published by the 
Butterworth Group (Iliffe Books). Lon¬ 
don. 1973. Hard covers. 150 x 218mm, 
108pp, many diagrams and circuits. Price 
in Australia $8.00. 

Another book by well-known UK technical 
author T. D. Towers, who is marketing 
director of Newmarket Transistors Ltd. The 
book is actually based on a series of articles 
Mr Towers contributed to our associate UK 
journal Wireless World. Written to serve as 
a design guide for tyro engineers and 
technicians, it gives a basic introduction to 
the modem linear IC and its applications. 

The chapter headings give a good idea of 
the scope and treatment: 1 — What a linear 
IC is. and how it is made; 2 — Survey of 
types and selection; 3 — Handling and 
safety precautions; 4 Three generations 
of operational amplifiers; 5 — Everyday 
uses of monolithic op amps; 6 — Audio 
amplifiers; 7 — Radio and IF amplifiers; 8 
— Wideband amplifiers; 9 — Voltage 
regulators; 10 — AM radio receivers; 11 — 


LARGEST RANGE IN 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 

MaU order available, prompt attention. 
See below for this month's new 
publications. 

Basic Color television Course By S. 
Prentiss $8.70 

Semiconductor Amateur Projects By L. 
M. Dezette! $5.95 

73 Vertical, Beam and Triangle An¬ 
tennas By E. M. Noll $6.95 

110 Integrated Circuit Projects for the 
Home Constructor By R. M. Marston 

$4.25 

Making and Using Electronic 
Oscillators By W. Oliver $6.80 

Second Level Basic Electronics $3.65 

Modern Sound Reproduction By H. F. 
Olson $19.95 

Hi-Fi Stereo Servicing Guide By R. G. 
Middleton $4.40 


Add 50c for postage 

McGILLS 

A u thonsed Newsagency Pty. L td„ 

187 Elizabeth Street 
MELBOURNE.VIC.3000 
Phone 60 1475 


FM radio receivers; 12 — Television 
receivers. The book ends with a topic and 
product index. 

The text of the book is written in clear and 
highly readable language, as with previous 
bmks by the same author. It is also well 
served by illustrations. The material is 
fairly up-to-date, too, although the very 
latest generation of devices is not covered. 
Still, with the current rate of progress in the 
semiconductor field, and ICs in particular, 
this is not surprising! 

In short, a well produced little book, and 
one which should be of benefit to anyone 
seeking a basic introduction to both the 
theory and practice of linear ICs. 

The review copy came direct from the 
local office of the publisher, but stocks 
should be held by all major bookstores. 
(J.R.) 


Programming texts 

FORTRAN BASICS, by Brian Hollocks. A 
Computer Weekly Handbook published 
by I PC Business Press Ltd. 1972. Card 
covers. 155 x 240mm. 70pp. with 

diagrams and tables. Price $2.00 plus 
postage 30c. 

BASIC ALGOL, by W. R. Broderick and P. 
J. Barker. Fully revised second edition. 
A Computer Weekly Handbook published 
by I PC Business Press Ltd. 1970. Card 
covers. 155 x 240mm, 119pp. with 
diagrams and tables. Price $2.00 plus 
postage 30c. 

BASIC PL / 1. by Jeff Maynard. A Com¬ 
puter Weekly Handbook published by 
IPC Business Press Ltd. 1972. Card 
covers. 155 x 240mm. 80pp. with 
diagrams and tables. Price $2.00 plus 
postage 30c. 

These three small monographs on basic 
computer programming are based on 
corresponding series of articles which were 
published recently in our associate UK 
publication “Computer Weekly”. Each is 
written by experienced programmers, and 
is aimed at giving a readable introduction to 
the programming language concerned, not 
just for student programmers but also for 
scientists, engineers and others who need to 
use computers as a tool. 

Each assumes virtually no knowledge of 
computer programming or the specific 
language concerned, although Fortran 
Basics and Basic PL / 1 assume a basic 
general knowledge of the capabilities of 
digital computers in general. Even this 
modest background is not assumed by Basic 
Algol, which provides an introductory 
chapter on computer basics before laun¬ 
ching into the main treatment. Of the three, 
this one would therefore be the most 
suitable choice for “first off” reading by 
those completely new to computer concepts. 

The text in ail three is of a uniformly high 
standard — concise and businesslike, yet 
readable. 


In short, three well produced handbooks 
which provide a very useful basic 
background in the Fortran, Algol and PL/ 1 
programming languages. If you anticipate 
using computers, they would be a valuable 
acquisition. 

All three are available from the “Elec¬ 
tronics Australia” editorial office, or by 
mail using the coupon appearing elsewhere 
in this issue. (J.R.) 

Op amp circuits 

MODERN OPERATIONAL CIRCUIT 
DESIGN, by John 1. Smith. Published by 
John Wiley and Sons. New York. 1971. 
Hard covers. 160 x 235mm. 256pp, many 
diagrams and circuits. Price in 
Australia $16.00. 

A book which has been written to guide 
both the specialist electronics designer and 
the non-specialist user of electronics cir¬ 
cuitry in the use of the modern operational 
amplifier or “op amp”. The text is given a 
deliberately practical orientation, with the 
idea that it should thus be of direct and 
immediate value to workers in any non¬ 
electronic scientific discipline concerned 
with signal flow and feedback — from 
economics and medicine to geophysics and 
chemistry. 

A good idea of the scope covered is con¬ 
veyed by the chapter headings: 1 — Hie 
Unity-gain Invertor; 2 — Inverting Am¬ 
plifier Circuitry; 3 — The Integrator and 
Differentiator; 4 — The Follower and 
Follower-with-gain; 5 — Symmetric Cir¬ 
cuitry; 6 — precise Diode Circuitry; 7 — 
Wheatstone Bridge Circuitry; 8 — Voltage 
and Current Meter Circuitry; 9 — Amplifier 
Errors ~ Input Voltage and Current; 10 — 
Dynamic Error and Stability; 11 — In¬ 
strumentation; 12 — Computation; 13 — 
Switching Circuits; 14 — Operational 
Systems; 15 — Recommended Laboratory 
Practice. 

The text of the book is written in clear and 
concise language, is well served by 
illustrations, and is very readable. This 
together with the strong practical orien¬ 
tation should make the book of considerable 
value to anyone seeking a down-to-earth 
reference on modem op amps and their use. 

The review copy came from the local 
office of the publisher, who advises that 
copies should be available from all larger 
bookstores. (J.R.) 

Sound recording 

SOUND WITH VISION, by E. G. M. Alkin. 

Published by Butterworth & Co. by 

arrangement with the BBC London. 1973. 

Hard covers. 175 x 255mm. 283pp. many 

illustrations. Price in Australia $17.50. 

A rather specialised book, this one, rather 
like an enlarged monograph. Basically it 
appears to be designed as a reference 
manual for the engineer or technician 
concerned with designing and operating the 
audio systems for either a television or film 
studio. It is concerned not so much with the 
theory of sound recording and reproduction, 
but with the practical day-to-day 
techniques. The material is based on the 
experience Mr Alkin has acquired over 
many years in the sound department of the 
BBC. 

The book is divided into four main parts, 
each consisting of a number of chapters. 


110 


ELECTRONICS Australia, June, 1973 














NEW BOOKS 

JUST A FEW OF THE THOUSAmS ALWAYS 
INSTOCK. CALL IN OR WRITE GIVING YOUR 
REQUIREMENTS. AH books rovlowed In 
'Electronics^' can be ordered from us 

JUST RECEIVED 

HOW TO LISTEN TO THE WORLD 
New7thEdn.: $4.40 

RADIO AMATEUR'S HANDBOOK 
1973A.R.R.L $6.96 

WORLD RADIO & TV HANDBOOK 
1973 (Complete Guide to World's 
Short*Wave Stations): $6.96 

AR.R.L. ANTENNA BOOK*^ $436 

A.R.R.L. RADIO AMATEUR'S V.H.F. 

MANUAL $436 

AMATEUR RADIO TECHNIQUES - Pat 
Hawker (RSGR) $6.06 

BASIC ELECTRICITY - 5 volumes 
combined: $1436 

BASIC ELECTRONICS CIRCUITS - 2 volumes 
con^bined: $730 

BASIC ELECTRONICS - 6 volumes 
combined: $1630 

BASIC INDUSTRIAL ELECTRICITY - 2 
volumes combined: $7.30 

BASIC SYNCHROS & SERVOS ~2 volumes 

$730 

BASIC TELEVISION ~ Technical Press, 

Three volumes in one—Just out I $11.46 

ELECTRIC GUITAR AMPLIFIER 
HANDBOOK $6.46 

GENERAL ELECTRIC SEMICONDUCTOR 
DATA BOOK $8.76 

HI-FI AND TAPE RECORDER HANDBOOK - 
King $6.80 

PAL RECEIVER SERVICING BY D. J. Seal 
— A new book! Profusely illustrated 
in colour, highly recommended I $11.90 

PIN POINT TRANSISTOR TROUBLES 
IN TWELVE MINUTES $7.36 

RADIO & ELECTRONIC LABORATORY HAND¬ 
BOOK SCROOGIE. New 8th Edtion $16.00 
R.C.A. SOLID STATE POWER CIRCUITS $8.60 
R.S.G.B. RADIO COMMUNICATION 
HANDBOOK $13.76 

SYLVANIA TECHNICAL MANUAL - 
Receiving Tubes / Picture Tubes and 
Semiconductors $6.16 

TRANSISTOR AUDIO & RADIO CIRCUITS, 
Genuine Miilard circuits $3.60 

TRANSISTOR EQUIVALENTS - European, 
American & Japanese $3.00 

TV SERVICING GUIDE Arranged by 
Trouble Symptoms — Deane & Young. 

Our best seller) $4.00 

imiL ORDERS BY RETURN, , . PLEASE ADD 
EOc per parcel postege (Viol, 70c per parcel 
Interstate 

TECHNICAL BOOK & 
MAGAZINE CO. 

2 9&2 99 Swanston St 

Ph.6633961 MELBOURNE 3000. Ph.363 2849 


The parts are titled 1 — Fundamental 
Considerations; 2— Microphone Technique 
for Continuous Take Production; 3— 
Technical Facilities; and 4 — Sound 
Operational Practice. 

The text is written in a concisd and 
businesslike style, and is very readable. At 
times one would perhaps have liked a few 
more illustrations of specific equipment and 
techniques, but overall the book seems to 
achieve its aims very well. It should make a 
very valuable reference for anyone con¬ 
cerned with the audio side of television or 
motion pictures, whether in a professional 
capacity or as an amateur. 

The review copy came from the local 
office of the publisher, but copies should be 
available from larger bookstores by the 
time this review is published. (J.R.) 


No. Title 

96 Crystal Set Construction 
100 Comprehensive Radio Valve No. 1 
121 Comprehensive Radio Valve No. 2 
129 Universal Gram-motor Speed Indicator 
135 All Dry Battery Portable Constn. 

138 How to Make Aerials for TV & V.H.F,^ 
Transmissions 

141 Radio Servicing for Amateurs 
143 Comprehensive Radio Valve No. 3 

146 Hi-Fi Loud Speaker Enclosures 

147 Practical Tape-Recording H'book 

149 Practical Stereo Handbook 

150 Practical Radio Inside Out 

156 Transistor Circuits Manual No. 1 

157 Comprehensive Radio Valve No. 4 

160 Coil Design and Constn. Manual 

161 Radio, TV and Electronics Data Book 
163 Transistor Circuits Manual No. 2 

165 RadloTuners —Hartley on Hi-Fi 
168 Transistor Circuits Manual No. 4 


Models 

173 Practical Transistor Audio Amplifiers for the 
Home Constructor .60 


'es, Trait 

Price 

No. 

.20 

.85 

174 

.85 

.20 

175 

.45 

176 

’ F.M. 

177 

.50 

178 

.60 

.85 

183 

.85 

.85 

184 

.60 

185 

.80 


.45 

.85 

186 

.85 

.60 

187 

.45 

191 

.85 

192 

.45 

roiled 

193 

1.30 

501 


Title 


Manual 


Simple AAodif ications 


Price 

dbook 

.85 


.80 

1.00 


5 1.00 


Professional Printed Circuit Modules .60 
rested Shortwave Receiver Circuits Using 
Micro Alloy Transistors .85 

rested Superhftt Circuits for Shortwave & 
Communication Receivers using MAT'sl.OO 


.60 

1.00 

.25 

Tube 

.60 

.85 

.25 

.25 


Construction 


Equivalents 8i Substitution Manual 
kBC's of Magnetism 
RCC Resistor Colour Code Calculator 
ERTEngineer's Reference Tables 


NEW PUBLICATIONS 


BP1 Handbook of Transistor Equivalents A Sub¬ 
stitutes 1.30 

BP2 Handbook of Radio, TV & Ind. Tube & Valve 
Equivalents 1.30 

BP3 Handbook of Tested Transistor Circuits 1.30 
BP4 International Handbook of the World's Short 
Wave, Med 8> Long Wave Radio Stations 8t 
FM 8. TV Listings 1.00 

BPS Handbookof Simple Transistor Circuits 1.00. 
BP7 Radio & Electronic Colour Codes & Data 
Chart .45 


BPS Sound 8) Loudspeaker Manual 1.50 

BP9 38 Practical Tested Diode Circuits for the 
Home Constructor 1.00 

BP11 Practical Transistor Novelty Circuits 1.30 
BP12 Hi-Fi, PA, guitar and discotheque amplifier 
design handbook. $2.25 

195 High Fidelity 14 Watt Amplifier Design Chart 

.45 

196 Reactance-Frequency Chart for Audio 8i RF 

Use .45 

197 Inexpensive Push-Pull Amplifier Construction 

Chart .45 


POSTAGE TO BE ADDED TO ABOVE PRICES. SPECIAL DISCOUNTS TO 
BOOKSELLERS AND SCHOOLS. DESCRIPTIVE CATALOGUE 
AVAILABLE UPON REQUEST 

AAail Order Address 

BERNARDS RADIO BOOKS 

4 Vera Street, Eaetwood, N.S.W. 2122. Telephone 88-3360 


THREE BASIC TEXTBOOKS ON 
COMPUTER PROGRAMMING 


Based on material first published in our associated British publication 
"Computer Weekly", these well-produced books provide a sound and 
thorough introduction to problem-orientated computer program 
languages for the engineer, scientist, technician and student. 

a FORTRAN BASICS by Brian Hollocks 

• BASIC ALGOL by W. R. Broderick & P. J. Barker 

• BASIC PL/ 1 by Jeff Maynard 

Each book is printed on high quality offset paper, with stout covers 
from glossy card, and measures 154 x 249mm. Excellent value at $2.00 
plus postage. 


Please send me a copy of the booMs) indicated below. I enclose.(cheque, 

money order, Aust Postal Order, etc, NOT CASH), being $2.00 plus 30c postage per 
book. Overseas buyers estimate postage on lioz posted weight. (Post coupon to 
Electronics Australia, PO Box 157, Beaconsfield, 2015.) 

I I Fortran Basics 

NAME. 

ADDRESS. 


I I Basic Algol 


[ I Basic PL/I 


POSTCODE. 
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NEW ALL-TRANSISTOR STEREO AMPLIFIERS WITH 
IN-BUILT AM, TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using all silicon transistors 50 WATTS 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel R.AA.S. Total output 
50 watts R.AA.S. 8 Ohms. 

FREQUENCY RESPONSE: 

20 cycles to 40,000 + Idb. 

HUM & NOISE: ” 

Aux. 70cib. Mag. 60cib; 

INPUT SENSITIVITY: 

Mag. 2mv. Aux. 250mv. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass 50 c/s + 13db. Treble 10kc/s 
t5db. 

HARMONIC DISTORTION. 

Less than 0.5 per cent. 

LOUDNESS CONTROL: 

50 c.s lOdb. 

SCRATCH FILTER: 

(high filter) at lOkc/s 5db. 

RUMBLE FILTER: 

(low filter) at 50 c/s 5db. 

PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector. Tape monitor switch. 
SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel, 
they can also be driven together. 
HEADPHONES: 

Headphone jack is situated on front 
panel. 

DIMENSIONS: 

16’Ain X 11 in. deep X 5" high Weight 
16lbs. 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K. C. 
Calibrated dial available for all states. 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors. 
SEMICONDUCTORS. 

30 Silicon transistors plus 7 diodes. 


$ 169.00 


Plus Freight 

(cabinet extra) 

Model C700-T (with Tuner) 


Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 

Provision For 4 
Channel 


Model C700 


All units wired with sockets £t control for simulated 4 channel only requires the addition 
of two extra speakers, also output socket for decoder. 

Cabinets for above amplifiers in Teak or Walnut Oiled Finish with matching metal trim 
$10.00 extra. 


NEW MODEL C600 T 36 WATTS RMS 

36 WATT (18 watts per channel) VERSION OF THE C700-T AM¬ 
PLIFIER WITH TUNER, SPECIFICATIONS AS FOR THE C700-T BUT 
LESS THE FOLLOWING: PROVISION FOR SIMULATED 4 CHANNEL, 
SPEAKER SWITCHING (outlet for one set of speakers only) & tape 
monitor switch. SUPPLIED IN TIMBER CABINET TEAK OR WALNUT 
FINISH. 


FREIGHT 

EXTRA 


CLASSIC RADIO 


245 PARRAMAHA RD, HABERFIELD 2045 
PHONES 798 7145, 798 6507 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 

Suitable for use with all value transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. bandwidth 9K.C. Inbuilt aerial, provision 
for external aerial. 240 volt A.C. operation. Dimensions 10%in x 6ln x 3y2in. 
Output variable from 50mv to 700mv. 


$55.00 


Post and Packing, $1.50. 


COMPLETE 25 WAH STEREO SYSTEMS FROM $199.00 


GARRARD ZERO 100 
RECORD CHANGER 




Fitted with Shure Magnetic Car¬ 
tridge Er Diamond Stylus Supplied 
with timber base & perspex cover. 


SPECIAL HI-FI SYSTEM FROM CLASSIC 


PIONEER SA-600 
AMPLIFIER 
OR KENWOOD 


MAGNAVOX 
ROLA 

3 WAY SPEAKER 
SYSTEM 

AS ADVERTISED 
ABOVE 

$ 460.00 

FREIGHT 

BRACKING 

EXTRA 
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AMATEUR BAND 
NEWS & 


by Pierce Healy, VK2APQ 


Dick Norman, VK2- 
BDN, beside his 
aerial at North Head, 
overlooking Sydney 
Harbour. The other 
end of the link was at 
Kings Tableland, 
manned by Bill Cox, 
VK2ZAC. Signals 
were also received at 
Bill's end on a 31mm 
ground plane aerial in 
place of the dish. 


:.quipment:— 

r'K2BDN: 

Transmitter — solid state 144MHz exciter, solid state 
power amplifier running 28 watts in^Hjt at 144MHz, 
varactor doubler chain to 2304MHz. 

Estimated power 2 watts. 

Modulation — NBFM (F3). 

Antenna — 1.2 metre dish with dipole feed. 
Feedline — 1.5 metre coaxial cable. 

Receiver — crystal controlled converter, IN21D 
mixer. i44MHz first IF to a home built com¬ 
munications receiver. 

K2ZAC: 

Transmitter — 144MHz valve exciter, power am¬ 
plifier QQC03 20 running 28 watts input, varactor 
doubler chain to 2304MHz 
Estimated power output — 2 watts. 

Modulation, antenna and feedline same as VK2BDN. 
Receiver — crystal controlled converter, first IF 
50MHz. second IF 15MHz. third IF 1.6MHz, fourth IF 
455KHZ commercial car radio with limiter, 
discriminator and “S’* meter added. 

VHF — UHF ~ SHF RECORDS 
The f(41owing records have been cdated from 
arious publicatimis dated March and April 1973. Some 
lay have been improved, in which case corrections 
additions would be welcomed. 

Australian; 

^nd Contact 

50MHz VK3ALZ - XElFU, 13547km, 1959. 

144MHz VK5BC — ZL2HP. 3149.4km, 1965. 
i32MHz VK5ZDY - VK6WG. 1897.4km, 1972. 
i76MHz VK5ZJL - VK5QZ. 259.8km. 1969. 

196MHz VK3AKC — VK7ZAH, 439.4km. 1971. 


2.3GHz VK3XA - VK3ANW, 14.5km. 1950. 

3.3GHz VK3ZGT - VK5ZMW, 101.4km. 1963. 
lOGHz VK5CU - VK5ZMW. 96km. 1971. 

World: 

50MHz LU3EX - JA6FR. 1770.3km, 24th March 

1956. 

70MHz GM3EGW - ZB2VHF. 1657.6km 11th June 

1967. 

144MHz W6NLZ - KH6UH, 3122.1km. .8th July 

1957. 

432MHz WODRL — KlPXE, 1939.3km. 17th August 

1971. 

1296MHz W8Y10 — K4QIF. 985.8km. 21st August 

1972. 

2.3GHz W4HHK - WA4HGN 4, 400.1km. 11th July 

1970. 

3.4GHz W6FE 6 — K6HIJ 6. 344.4km. 18th June 

1970. 

5 6GHz W60YJ 6 — K6H1J 6, 344.4km, 18th June 

1970. 

lOGHz W7J1P 7 — W7LHL 7, 418.9km, 31st July 

1960. 

21GHz G3BNL — G3EEZ. 71.8km 12th November 

1972. 

Earth — Moon — Earth: 

Band Contact 

144MHz SM7BAE — ZLlAZR, 17791.2km 4th 

March 1969. 


W3GKP 


12070km. 19th 

April 1972. 
TF, 8677.5km. 27th 

April 1969. 

W4HHK, 1304.4km. 18th 

October 1970. 


Australian record claim for 2300MHz 

The saying — "nothing breeds success like success" — is most appropriate 
when applied to the efforts of two Sydney amateurs. Following initial success 
on 2300MHz, they have now set an Australian record for this frequency. 

I Another outstanding achievement in UHF com¬ 
munication has rewarded the efforts of Dick Norman. 

VK2BDN and Bill Cox. VK2ZAC. For a number of 
years, these two amateurs have designed and built 
L’HF-SHF amateur band equipment. Their aim is to 
achieve maximum efficiency and portability and then 
arove their work by two-way voice communication 
>ver increasingly greater distances. The ultimate goal. 

10 doubt, is a world record. 

Their latest achievement, to be claimed as an 
Australian record, is a step towards the latter. Various 
ocations are already being investigated which may 
)ro\'ide paths for further experiments. 

The results of a two-way contact over a 45km path on 
Ird September. 1972 encouraged Dick and Bill to 
-ebuild their 2304MHz equipment to obtain higher 
>ower output and improved portability. 

After six months’ work, a successful test was con- 
lucted on 24th April 1973, over 86.1km. Both stations 
lere portable. VK2BDN was at Ntn^th Head near 
Janly overlooking Sydney Harbour, 76 metres above 
ea level. VK2ZAC was at Kings Tableland near 
Veniworth Falls, west of Sydney, 884 metres above 
ea level. The weather was mild and overcast with a 
ight north east breeze. 

Two-way contact was maintained for one hour with 
ignals R5. S9 throughout. A highlight of the test was 

hen Bill removed the 1.2 metre paraboloid aerial and 
ubstituted a 31.7 millimetre ground plane aerial and 
eceived VK2BDN R5, S6 


WIA ACTIVITIES 

The 37th WIA Federal Convention 
Melbourne over the 1973 Blaster weekend, 
items and future Institute activities were 
and agreements reached. 

The executive elected for 1973 — 1974 were:— 


President 
Treasurer 
Editor “A.R” 
Members 


David Wardlaw 
Keith Roget 
Bill Roper 
David Rankin 
Jack Martin 
Kevin Connelly 


VK3ADW 

VK3YQ 

VK3ARZ 

VK3QV 

VK3TY 

VK3ARD 


Three important items discussed were, novice 


ladio clubs and other organisations, as well as individual amateur operators, are cordially 
ivited to submit news and notes of their activities for inclusion in these columns, 
hotographs will be published when of sufficient general interest, and where space permits, 
dl material should be sent direct to Pierce Nealy at 69 Taylor Street, Bankstown, 2200. 


repeater f 

The novice licence scheme, as 
PMG’s Department, was accepted 
details were given in last month’s notes, 
request will be made to the Department that 


STOP PRESS 

Following the WIA broadcast reported 
elsewhere in these notes, it has been 
collectively agreed by most state councils 
that the 1973 plan is not technically feasible, 
due to excessive receiver front-end band¬ 
width requirements. Currently, negotiations 
are under way to adopt either the Albury or 
Wodonga plan, or modifications thereto. 
More details will be given in next month’s 
notes but the main point would seem to be 
that, in either event, the current channel 4* 
will be modified. The Albury plan would 
require that a new user “receive” crystal 
be purchased. The Wodonga plan would 
require that both crystals be replaced, but a 
new simplex channel is plann^ to use one 
of these crystals. 

of the 28MHz band be added to the frequencies. Also, 
that holders of limited licences be permitted to hold a 
novice licence on passing a five word per minute Morse 
code test. This to be witl^t loss of their limited licence 
privileges should they not pass the higher Morse code 
test at the end of the two year term. 

However, it will pt^ibly be some months before all 
the formalities are finali^ and ministerial approval 
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HAM 

RADIO SUPPLIERS 


MAILORDER 

SPECIALISTS 

323 Elizabeth Street, Melbourne 
(2 doors from Little Lonsdale Street) 


200-H. $12.50 


90u qiiodront in«t«r. 
Pocket tixt. 


AC/Vs lOV, 50V, lOOV, 

500V ... 


500V, lOOOV (I0.000()/V) 

K/V: 5V, 25V, 50V. 250V, 
SOOV, 2500V (20,000q/V) 


00/A: 50^A, 2.5mA, 250mA 
OHM: 60kj2, 


Ca^citaac*: lOOpF to .01- 
^F, .OOl^F re »»F 

-20db to •t22db 
AuCia OwtiNit: lOV, 50V, 
J20V, lOOOV AC 
Aepraa. tisa: 4^" x 3i" x 


A$-1 OOP/P. 
$34.50 

Hioh 100.000 


Hiflh _ 

n/VoH fonsitivity 
on PC 

Mirror tcolo. Pro- 
toctod movomont. 


ACyV: 

lOOV, 


6V, .30V, 120V, 

3(J0V, 600V. 1200V 

(IO.OOOq V) 

OC/V: 3V, 12V, 60V. 120V, 
300V, 600V. I 2 OOV 

(100,000()/V) 

DC/A: 12^A, 6mA. 60mA. 

300mA, 12A 
OHM: 2kQ, 200k{2. 

20MJJ, 200MJJ 

6b: -20 to •»63db 
Aadia Ovtpati 6V, 30V, 

120V. 300V. 600V. 

1200V AC 
•attary: Internal 
-slia: * Si" X 




MODEL 0L.446/P 
MULTIMETER 


20.000 ohm» par volt. 
volts; 0.025, I, lO, 50. 250, 
500, lOOO (ot 20K o.p.v.^ 
5000 (ot I OK o.p.v,;. 
AC volts: 0-10, 50. 250, 
1000 (at 8K o.p.v.}. DC 
current: 50uA. ImA, 50 
mA, 500 mA, 10 omps. 
Resistonce. 0*4K. 400K, 

4M, 40 megohms. DC 

scale mifHJs 20 to plus 36 
dB. Copocitonce: 250 pF to 
0.02uF. Inductonce; 0< 
5000 H Size; 5i x 4-1 6 
X I i in. 


Pric* $19.7S 

Postage 30c. 


MODEL Cl 000 
$4.95 


it the idenl low cost 
pocket mirter. 

AC valta: lOV, 50V, 250V, 
lOOOV (IOOOq/V) 

DC vaHet lOV, 50V, 250V, 
lOOOV (IOOOq/V) 

DC eurraat: ImA, 100mA 
ONMf: l50kQ 

De«ibals: -lOdb to ♦22db 
Diaseaslaat: 4}" x 3i" x 1 
41" X 3i" X li" 


CT-500/P. 

$14.75 


PopMlor« medium- 
tixe, mirror tcolo. 
Overlood-Protected. 


AC/V: lOV, 50V, 2S0V, . 
5(>CV. lOOOV (10.000(2V) 


DC/V: 2.SV. lOV. 50V, 
isov - - 


250V, 500V, 5000V 
(20,000(2'V) 


DC/A; 50|jA, 5mA, 50mA, 


500mA 

OHM: 12k(2. I20k(2. 

I 2M(2. 12M(2 
6b: -20db to ♦62db 
Apjj^x. tise: 5}" X 31" 


A-10/P 

$55.00 


Giant Meter. 
Inbuilt tlqnol 
inlecfer. Overt 
Protected. 


verlood 


AC/Vs 2.5V. lOV, 50V, 
250V, 500V. lOOOV 

(10,000(2/V) 


DC/V: 0.5V, 2.5V, lOV, 
50V, 250V. 500V, KXSOV 
ot 30,000(2 V 


5000V <10,000(2 V 


DC/A: SOssA, 1mA, 50mA, 


250mA. I A. lOA 
AC/A: I A. lOA 
-“1: I0k(2, 


OHM$: I0k(2, |00k(2 
IM(2. I00M(2 
6b: -20 to ♦62db 
SifAdi iRiaetar: Blocking 


OKillotor circuit with 
o 2$AI02 tronsistor 
^fpfax. site: 6-2 5 x 
7 1 5” X 3-3 5- 


1 WATT TRANSCEIVER. 

13 TRANSISTOR 3 CHANNEL 

and Call System. Specifications: Cir¬ 
cuit: 13 Transistors, 1 Diode, 1 
Thermistor. Range: Up to 10 miles 
(depending on terrain, etc). Frequency: 
27.240 MHz (PMG approved). Freq. 
Stability: Plus or minus 0.005%. 
Transmitter: Crystal controlled, 1 watt. 
Receiver: Superheterodyne, Crystal 
controlled. Antenna: 13 Section 
Telescopic. Power Source: 8 UM3 1.5 
volt pen batts. Size 814in x Z%m x 
l^in. Weight: 25ozs. Other features: 
Leather carrying case, battery level 
meter, squelch control, earphone jack, 
AC adaptor, jack, etc. Price $79.50 A 
PAIR. Single units availabble $40 each. 

Be early! 


AMATEUR BAND NEWS 


Channel 


9 

10 
11 
12 


Output MHz 

145.6 

145.7 

145.8 
147.0 

147.1 

147.2 
145.55 
145.65 
145.75 
146.95 
147.05 
147.15 


Results — 24 hour Division: 

Section (a) Transmitting phone; single operator. 
VK3YAP 440 VK4AL 1161 

VK3AVJ 393 VK4XZ 745 

VK4IE 1779 VK5LM 278 


Section (c) Transmitting open; single operator. 
VK3BMD 1465 VK3EZ 638 

VK3AUG 1251 


Section (d) Transmitting; multiple operator. 


VKIACA 

3038 

VK4TC 

2532 

VKIJC 

2330 

VK4BW 

936 

VK2WG 

1753 

VK4JI 

897 

VK3ATO 

3810 

VK5LZ 

1891 

VK3APC 

3131 

VK5AW 

1678 

VK3ANR 

1774 

VK611 

670 

VK3AWS 

1620 

VK8DA . 

2254 

VK3YQ 

650 



Section (e) Transmitting; mobile. 


VK30R 

606 

VK5LM 

278 

VK40W 

74 



Section (f) Transmitting; home stations. 


VK2VM 

335 

VK4VX 

560 


VK3XB 

VK3AYL 

VK3RN 


1130 


600 


given. 

It is understood that a syllabus covering novice 
licence will be issued, the term "'elementary** defined, 
and sample examination papers prepared. 

All delegates voted unanimously that the Canberra 
Radio Society be admitted as the WIA Australian 
Capital Territory Division after fulfillii^ the 
requirements of article three of the WIA articles of 
association. 

At present WIA members residing in the VKl call 
area are members of the NSW (VK2) Division. 

By far the most contentious subject was that of 
repeater frequencies. The outcome was summed up in 
a statement read on WIA news broadcasts from In¬ 
stitute stations on Sunday, 29th April 1973. 

‘"At the Federal Convention .... the following plan 
for two metre FM channels .... was passed ai^ this 
allocation is to hq known as the 1973 frequency 
allocation plan. 

REPEATER CHANNELS 


Section (g) Receiving; 
W. Newport 1420 

D. Vale 1380 

L. Smith 1135 


Results;— 6 hour Division: 


VK3BBC 

VK3AKJ 

VK3AHG 

VK3EF 


737 


618 

583 


VK5NO 

1625 

VK5LM 

279 

T. Hambling 

750 

S. Trebilcock 

260 

lone; single operator; 

VK3AAM 

476 

VK4GT 

644 

VK7BM 

285 

VK7AX 

165 


Section (h) Transmitting CW; single operator; 
VK2YB 278 VK2JM 140 


Section (c) Transmitting open; single operator; 
VK3AVP 940 


Input MHz 

146.1 

146.2 

146.3 

146.4 

146.5 

146.6 
146.05 
146.15 
146.25 
146.35 
146.45 
146.55 

“In addition, the national primary simplex FM 
channel. 146.0MHz. now channel B, under the new 
channel numbering system becomes channel 40. 
Secondary simplex FM channels will be — 

145.85MHz 

146.65MHz 

146.70MHz 

146.80MHz 

146.85MHz 

“RTTY net channel to be 146.75MHz. 

“Policy was laid down that the eventual intention is 
. that all repeater channels to be above 146MHz ie 
channels 4,5,6,10,11,12. All channels will be available 
for allocation by state repeater committees as 
required. 

“A channel numbering system on a numerical basis, 
starting at 144.00MHz as channel "0* and subsequent 
channels in 50KHz steps was adopted. Initially this 
system will be applied only above channel 30 this being 
145.5MHz. All present two metre net frequencies will 
be rounded off to the nearest 50KHz.** 

The broadcast pointed out that: 

“This is a recommendation from the WIA Federal 
('ouncil. that the PMG"s Department consider and if 
they see fit. accept this particular recommendation. It 
does .NOT mean it becomes effective forthwith. Any 
moving of repeaters must have the approval of the 
P.MG and in no circumstances must it be taken that 
this recommendation comes into operation without the 
approval of the PMG’s Department.** 


Section <d) Transmitting; multi-operator; 
VK3CEC 663 3 operators VK4PJ 

Section (e) Transmitting; mobile. 

VKICM 437 VK3ZIM 

VK3BCF 550 VK4ZTL 

VK3LC 186 VK4PJ 


419 


146 

91 

15 


Section (f) Transmitting; home station. 
VK3KK 375 VK3PR 

VK3HE’ 235 VK7AL 

VK3WP 165 


130 

225 


T. Hannaford 
R. Everett 


775 

425 


Section (g) Receiving; 

J. H. Zinkler 1525 

M. O’Connor 1395 

S. Dwight 1110 

WIA Federal Contest manager, Peter Brown, VK4- 
PJ, reports that, compared with 1972, there was a 20% 
increase in the number of logs received. However, this 
increase was only 15 logs. He also commented on the 
number who participated in the multi-operator section, 
and the team spirit this brought into the contest. 


WIA Youth Radio Scheme 


Jf)IIN MOYLK MEMORIAL FIELD DAY 


.Maitland Radio Club 

Seventy persons attended the Club’s presentation of 
the 1973 Maitland Show awards; the first social night 
this year. The presentations were made by the Mayor 
of Maitland, Aid. Noel Unicomb. Films made available 
by the Rural Bank were screened and supper was 
served by the ladies. 

The Friday night elementary class has already 
become too large for the club’s main lecture room and 
has had to be moved to the theatrette. 

A 21 metre tower donated by a Maitland business 
firm, Allag Services, has been erected to support the 
club’s VHF aerials, and give better FM coverkge. 

Thirteen amateurs have qualified for the Cny of 
Maitland Award; made available by the Maitland City 
Council, through the MRC. To qualify, overseas 
stations are required to make two-way contact with at 
least two members of the club. 

All information from the secretary, PO Box 54, East 
Maitland, 2323. 

Westiakes Radio Club 

The annual general meeting and election of officers 
was held on 14th March 1973. A notable absentee was 
Keith Howard, VK2AKX, in England on twelve months 
leave. 

Officers elected were 
Director 

Senior Co-director 
Co-director 
Secretary 
Treasurer 
Store Manager 
Canteen Manager 
Equipment officer 
Assistant officer 
Committee 


Joe Waugh 
Keith Howard 
Brian Jones 
Eric Brockbank 
Max Maclachian 
Ray McCook 
Arthur Day 
David Russell 
Geoff Brown 
Henry Schroerer 
Stan Lloyd 
Gordon Shearer 
Wal Lean 
Kevin Scully 
Norm Judd 
Daryl Boyce 

For information write to Secretary, 
Teralba 2284. 


VK2IQ 

VK2AK: 

VK2ZK1 

VK2ZOI 


VK2BB] 

VK2BS( 

VK2BBI 

VK2ZG1 

VK2AY 

VK2ZVI 

VK2ZZi 

VK2Za< 


PO Box 


Blue Mountains Branch 


The Annual General meeting of the Blue Mountain 
Branch, WIA. NSW division was held on Friday 13t! 
April, 1973 in the Civil Defence Headquarters, Lawson 
Highlights of the past year as reported by th 


114 


ELECTRONICS Australia, June. 1973 

























president. Noel Walker. VK2ZNS were: 

A significant increase in members, partially due to 
the Lower Mountains Radio Club joining with the 
branch and attending the monthly meetings. 

A successful Field Day last November at which there 
was a good attendance of members and visitors. 

Office bearers elected for the next 12 months were: 
President: Noel Walker VK2ZNS 
Vice-president: Alex Outtrim VK2EX 
Secretary: Dan Gift VK2DC 
Treasurer: Alf Griffard VK2AGN 
Catering: Bill Moore VK2HZ 
Civil Defence Liaison: Trevor Huntley VK2TM 
Publicity: Hans Smit VK2BHS 

Trevor Huntley has also accepted appointment as 
Signals Officer for the NSW Emergency and Ovil 
Defence organisation in the Blue Mountains. 

From May there will be a change of dates for branch 
meetings, which will now be held at 8.00 pm on the 
second Friday of each month at the Civil Defence 
Headquarters, San Jose Avenue, Lawson. Visitors 
welcome. 

During the coming year it is planned to have more 
equipment operating to enable non-licensed en¬ 
thusiasts to receive practical instruction and ex¬ 
perience. Listen for VK2AUX, the Blue Mountinas club 
station. 

Illawarra Branch 

Three major projects successfully completed were 
lighlighted at the annual meeting of the Illawarra 
Branch, held during March at the Wollongong Town 
Flail. 

The projects were: the moonbounce project at 
Dapto: the channel 1 repeater installation; and the 
iquisition of club rooms at North Wollongong. 

Jffice bearers for 1973-1974 
^resident: Geoff Cuthbert VK2ZHU 
/ice-president and Publicity officer: Barry Hartley 
^FE 

Secretary: Ian Bowmaker VK2ZJA 
rreasurer: Allan Ward VK2VH 
^ea Officer: Graeme Dowse VK2AGV 
Hub officer and Librarian: Stephan Russel— 
bulletin Ekiitor: Barry Lacey VK2ZYL 
Committeemen: Gary Gillam VK2ZOM 
Hank Laauw VK2BHL 

The repeater is a modified commercial unit with an 
output of 10 watts. This will be increased to 75 watts 
ollowing readjustment of antennas for minimum de- 
ensitizing of the receiver. 

Both aerials are gamma match dipoles with the 
eceive aerial at 24 metres and the transmit at 12 
netres. 

The installation is at Mt Murry bn the eastern 
scarpment of the southern highlands, 27km south¬ 


west of Wollongong. 



^art of the Mt Murry repeater. Hank Laauw, 
^K2BHL, adjusts the equipment, which is 
oused in a cubicle near the mast. 


The North Wollongong clubrooms have been made 
vailable by courtesy of the Wollongong Pdice Boys 
lub. These are ideally situated and a 12 metre pole is 
vwailable for aerials. 

A home built, all band HF transceiver has been 
rovided by Graeme VK2AGV. An assortment of other 
:]uipment donated by various members will enable 
udents to further their practical knowledge and 
aerating skills. 

Dapto IVloonbounce Project 
In a report on the moonbounce project, Lyle Patison, 
1C2ALU, gave details of achievements during the 
ear. Comments on the work done on the equipment 



The mast for the Mt Murry system. The 
equipment is in the cubicle on the left. The 
higher aerial feeds the receiver. 


show what is necessary to obtain rewarding results. 

“According to my project diary we have put in ap¬ 
proximately 680 man hours work on construction, tests 
etc. over the last 12 months, making over 2000 man 
hours to date.*' 

Referring to results achieved: 

“On 31st March, 1972, the first major step was 
achieved when our 432MHz echoes from the moon were 
heard. 

“Tests were arranged with WA6HXW in California, 
USA and on the second test (19th April, 1972) signals 
were heard both ways. The American Radio ^lay 
League (ARRL) recognise WA6HXW and VK2AMW as 
the new holders of the 432MHz moonbounce distance 
record. 

“Further improvements were made to the receiving 
system, notably the construction and use of a variable 
frequency bandpass audio filter which employed a 
special active filter device provided by K6MYC. 
Towards the end of 1972, a special transistor, Fairchild 
MT4578, was received from W6FZL. • This allowed 
construction, to a circuit supplied, of a 432MHz 
receiver pre-amplifier. When tested ... a remarkable 
noise figure of 1.2dB was achieved. This has replaced 
the BFR91 pre-amplifier and worthwhile improvement 
... is anticipated. 

“A very interesting test was carried out on 21st 
January, 1973, when amateurs at the Naval Research 
Laboratory, eastern USA, listened for signals from 
amateur stations throughout the world via the E-M-E 
path, using their 45 metre dish antenna. VK2AMW 
gained the distinction of being the best 432MHz signal 
heard. VK2AMW was the only station south of the 
equator heard on 144MHz; 432MHz and 1215MHz used 
by NRL for the test. A further test was scheduled for 
April 1973. 

“A total of eighteen E-M-E tests was made over the 
year ie WA6HXW (6); OZ7UNI (2); K2UYH (5) and 
W6FZJ (5). Signal reports were exchanged on six 
occasions, as follows: WA6HXW (2); K2U^ (1) and 
W6FZJ (3). Tests are continuing with K2UYH and 
W6FZJ. 

“Operation has been simplified during the year by an 
automatic transmitter keying system. Preparation 
time for tests has been substantially reduced by in¬ 
stalling all ^uipment in the operating room, in a 
security cabinet, which allows it to be permanently 
connected, ready for switch on. 

“The 'faithful few’ have continued to work on the 


S«yt$ONTVIICMWS 



TEU-FIX CAICULATOR 


• Experts agree 90% of TV problems are valve faults. 

• Identify these faulty valves immediately. 

• Replace valves for an average of $2 to $3 each. 

• No need to wait for, and pay for, expensive service calls. 

• Average adult can use the Telefix Calculator in minutes. 

• 7 day money back guarantee. 


SEND YOUR ORDER TODAY! 

To Alpine Aluminium Products Pty. Ltd. P.O. 81. St. Ives, 2075. 

Please send my Telefix Calculator. Enclosed is $2.00 cash/cheque/money order. 
NAME____ 

ADDRESS___ 
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"Electronics pays well. 
But hoMf & I get inlo h?* 


Collier Macmillan Schools will 


switch you onto a great career. 

Maybe you’ve always leaned towards b career 
in Electronics. You know the rewards are high. 

But you’ve never known how to go about it— 
where to get the specialized knowledge and 
expert qualifications necessary. Our Home Study 
Programmes can give you the sort of skills 
that are so much in demand these days—in 
electronics or dozens of other fields. 

If you’re willing to spend a few hours of your 
leisure time in return for a successful, highly 
paid future, Collier Macmillan Schools can help you. 
Why not send the coupon now for more details 
of our courses. There’s no obligation and 
no representative will call on you. 

Send the coupon. It could be your 
first step towards a brighterfuture. 



M / 


Collier Macmillan Schools 

. k V D*:*:*h anil Rrificli Inctitiita int Fiiviliiiprinflr Tpphimlflan 

Ci'A. 


Incorporating British Institute of Careers and British Institute of Engineering Technology. 

Australia: College House, 113 Pacific H’way, 

North Sydney, NSW 2060. 
i New Zealand: 46 New North Road, Auckland C3. 

List of Courses available: 


Electronics, Radio & TV 
introductory 
Electronics 
Introductory Radio 
Radio Operation 
Radio & 

Electronics 
Radio Servicing. 
Maintenance & 
Repairs 

Electronic & Radio 
Engineering 
Principles of 
Electronics 
Computer Electronics 
Television Servicing ' 
Colour TV Receiver 
Servicing 
Transistors 
Communications 
Broadcast Operators 
Certificate 
Amateur Operators 
Certificate 
Aircraft Electronics 
Telecommunication 
Technicians 
Telephony 
Management 
Techniques 
introduction to 
Computer 
Programming 
Automatic Control 
Electronic Data 
Processing 
Network Planning 
Numerical Control 
of Machine Tools 


Operational Research 
Personnel 
Management 
Advanced 
Management 
Production 
Management 
Production Eng’g 
Advanced Prod. 


Eng’g 
■ is^a 


Works^anagement 
Foremanship 
Quantity Surveying 
Materials Handling 
Marketing 
Marketing 
Marketing 
Management 
Sales Management 
Miscellaneous 
TechM 

Natural & Synth. 

Rubber 

Petroleum 

Technology 

Plastics 

General Education 
Uni. of London G.C.E. 


English Language 
Mathematics 


Post this coupon TODAY. 


Improve Your English 
General Education 
Foreign Languages 
Writing 
Fiction 
Articles 
Writing for 
Children 
Reporting 


Practical Arts 
Practical 
Photography 
Art 

Music. Piano, Guitar 
Mechanical 
Engineering 
Diesel Engines 
Maint’ce 
General Mech. 

Eng’g 

Advanced Mech. 

Eng’g 

Maintenance 

Eng’g 

Boiler Insp. & 
Operation 
Welding 

Eng’g Metallurgy 
Refrig. Serv. & 

Maint. 

Miscall. Professional 
Council of Eng’g 
lnst’s(C.E.I.) 
Examinations 
Aust. Inst, of Travel 
(A.I.T.) Exams. 

Aust. Chamber of 
Ship’g Examinations 
Inst, of Automotive 
Mechanical Eng’rs 
Soc’y of Engineers— 
Civil—Mech.— 
Elec.—(A.M.S.E.) 
Exams 

2nd Class M.O.T. 
(Mar.) 

Electrical Eng’g 
Gen. Electrical Eng’g 


Elec. Instal. & Wiring 
Advanced Elec. Eng’g 
Automobile 

Gen. Automobile.Eng’g 
Practical Motor Eng g 
Serv. Station 
Manage’t 
Aeronautical 
General Aero Eng’g 
Airframes 


Aircraft Engines— 
n—Turb.—J( 


Piston—furb.—Jet 
Civil & Constructional 
Engineering 
Surveying & Levelling 
Civil Eng’g 
Civil & Municip. Eng. 
Geology 

Air Conditioning 
Road Eng’g & 
Construct. 

Structural Eng’g 
Building & Architecture 
General Building 
Air Conditioning 
Arch. Drawing & 
Design 
Architecture 
Basic Architecture 
Carpentry & Joinery 


Draughtmanship 

schnicai Drav 


Drawing 


Tech 
Adv’d 
Draughtsmanship 
Mechanical Eng’g 
Design 

Elem. Draughtsmanship 


Many other 
courses available. 


\ .i Collier Macmillan Schools Dept. 45-06-3 *1 

I V Australia: College House, 113 Pacific H’way, N. Sydney, NSW 2060.1 

^ ^ New Zealand: 46 New North Road. Auckland C3. ■ 


^ ^ New Zealand: 46 New North Road, Auckland C3. 
I Please send me the appropriate Career-book without obligation. 

■ Name (please print).. 

Address. 

■ ..Postcode. 


• Occupation. . . m 

L I understand that all careers advice Is available on written or personal application end that no ■ 
representative will call. 


Age.. 


I 

I 
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AMATEUR BAND NEWS 


project and have achieved for the Dlawarra Branch, 
WlA, a well known and respected positim in the field of 
serious amateur experimental work. This is evidenced 
by contintted enquiries for information and technical 
assistance, from other groups, in Australia and 
overseas, experimenting in this field. 

"The valued assistance and co-operation of 
Wollongong University College staff, PMG’s Depart 
ment, Sydney Museum of Arts and Applied Science, 
(government Astronomer and the (^IRO Radio 
Physics Division is gratefully acknowledged^ together 
with the advice and material assistance received from 
fellow amateurs working in the moonbounce field.” 

"The report concludes: 

"As to the future, there are a number of ways in 
which equipment and operating procedures can be 
improved. Members who have not been able to j<Hn in 
the project or who have spent only a small part o( their 
‘amateur time’ on it are urged to join those at present 
most involved. By doing so they will ease the burden a 
little and pick up a great deal of interesting in¬ 
formation covering a much wider field then many 
realise. It does not require much technical knowledge 
to get a lot out of it.’^ 

Central Coast Amateur Radio Club 

The Annual (Seneral Meeting of the Central Owst 
Amateur Radio Club was held on Friday evening 6th 
April, 1973. Office bearers and committee members for 
the next 12 months are 
President: 

Vice-president: 

Secretary: 

'Treasurer: 

Publicity: 

Committee: 


Auditor: 


Dick Maitland 

VK2BBK 

Ern Hodgkins 

VK2EH 

Barry Gibbins 

VK2ZU> 

Leon Brett 

— 

Ed Dyring 

— 

Bill Smith 

VK2TS 

Ross Mudie 

VK2ZR(; 

Ray Wells 

VK2ZSX 

Don Crutcher 

VK2ZCZ 

Bob Leane 

VK2ZLV 

Ed Dyring 

— 


Membership subscription is $5.00 a year. Pensionei 
or student membership at ^.00 available on ap 
plication. Write to the Secretary, PO Box 238, Gosford 
NSW 2250, for details. 


Central Coast Chi Repeater 
The extremely hilly terrain in the repeater servici 
area and its relatively low altitude results in a largi 
number of fluttery signals being fed into the receiver 
To cater for these conditions the receiver mutiny 
system has been modified, whereby the receiver wil 
remain in an unmuted condition, and hold up th< 
transmitter, for a relatively long period (two seconds 
after loss of the incoming signal. This is characterise< 
by a two second noise burst from the transmitter 
commonly referred to as the “long noise burst” con 

^ , ... 1 

Since this condition is required only on weak signals 

a circuit has been incorported to make the noise burs 
de^ndent on the received signal strength an 
duration. 

If a strong signal is received for longer than tw< 
seconds, a .5 second noise burst will be transmitte 
when the signal goes off. 

If a weak signal is received, or a strong signal fo 
less than 1.5 seconds, a two second noise burst will bt 
transmitted when the signal goes off. 

Thus it is possible for short signal pulses from 
strong station to "key up” the repeater to enable a ver 
weak signal to be heard. 

For example; a strong station (into the repeater 
may observe a weak, but readable, signal during th( 
two second noise burst, but find that the signal is ioi 
weak to hold up the repeater. ’The strong station ma^ 
then trip the repeater for a series of two second in 
tervals by transmitting very brief pulses at slightl; 
less than two second intervals. 

This information from Ross Mudie, VK2ZRQ 
chairman CCARC repeater committee. 


Canberra Radio Society 

The 1973 Easter Convention by the Canberra Radi 
Society was a great success, there being more than 10 
registrations. There were 125 guests at the combine 
dinner, dance and cruise on Lake Burley Griffin o 
Blaster Saturday evening. This lasted four hours an 
was enjoyed by all. The field day contests were keenl 
contested and about 50 persons visited the Honeysuckl 
tracking station. 

'The highlight of the events was the WAWC two hoi 
mobile contest. 

"This contest was designed to make visitors see a 
much of Canberra as possible. To compete in thi 


















IONOSPHERIC PREDICTIONS FOR JUNE 

Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on 
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre¬ 
quency). They have been prepared for the four most popular amateur bands over a number of 
interstate and international circuits. Block bands indicate periods when circuit is open. 6.73 
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FIRTH 
SYDNIY 
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MILROURNI TO FIRTH 
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lAST AUST TO NIW DILHI 
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VANCOUVIR 
RRISRANI TO FIRTH 
DARWIN TO SYDNIY 
MILROURNI TO FIRTH 


‘vent, contestants had to be at or near one of twenty- 
iix nominated ‘transmission sites’. These were in fact 
;ome of the many public conveniences — hence the 
lame ‘Worked All WC’s.” 

The total points scored was gained by multiplying 
he total contact points by the number of “sites” that 
he contestant had operated from, 
iesults -r 


1st 

VKIEP 

7854 points 

2nd 

VK3AYK 

2873 

.3rd 

VKIAOP 

2528 


Elach of the twenty-five entrants was presented with 
a certificate memento of the event. 

Other events: 

U4MHz receiver sensitivity; 

ist VKIEP; 2nd VKlVP; 3rd VKlZWP. 

-lidden transmitter hunts: 

146MHz FM - 1st VK2ZMP; 2nd VK3YBW; 3rd 
/K3AYK 

144MHz AM - Ist VKICG; 2nd VK3YCR; 3rd 
/K3ZYD. 

7MHz - VK3BDL: 2nd Chris Davis. 

^ox hunts: 

144MHz FM - 1st VK3AUI; 2nd VKlJB; 3rd VK2. 
5MP. 

144MHz AM - 1st VK3AU1; 2nd VK3YCR; 3rd VKl- 

IB. 

den’s Quiz: VKIAOP 
iome built equipment: 

VK3ZYD. Digital readout frequency counter. 

QUEENSLAND 
Gold Coast Radio Club 

The Gold Coast Radio Club sponsors “The Gold Coast 
ward” which may be clainied by all amateurs and 
fiort-wave listeners. A certificate will be issued 
blowing confirmation of five contacts made with 
members of the Gold Coast Radio Club. The club 
iation, VK40G. must be included in the five Q^’s 
lade or recorded. Applications to the secretary. See 
lub directory for address. 

The club operates a channel 1 repeater, VK4W1 / Rl 
icated at Mount Tamborine, 60km south-south-west 
om Brisbane and 13km west of Southport. 

Social events in the form of hidden transmitter 
jnts, barbeques and picnics are arranged at frequent 
itervals, the emphasis being on “family par- 
cipation”. 

VICTORIA 

Geelong Amateur Radio-TV Club 
Two GARC members, Phil Fitzherbert, VK3FF and 
like Trickett, VK3ASQ, are now members of the WIA 
ictorian Division Council. Phil has been elected 
fiairman of the VHF group, while Mike has been 
oopted to fill a vacancy on council. 

The Geelong repeater, VK3RAG, channel 4, is now 
[)erating from a test location at Mt Anakie, 2Skm 
DTth of Geelong. The transmitter has an output of 7 
atts. The aerials are dipoles spaced 4.6 metres apart. 
At present the range covers all Gedong, the 
ellarine Peninsula, Melbourne and parts of western 
ictoria. If this location, 406 metres above sea level, 
roves ideal, an improved antenna system will be 
stalled. 

The “Back to Two*’ campaign sponsored by the 
ARC is gaining support. Details were given in last 
lonth's notes. Two members, Colin Lowne, VK3ZZS 
id Mike Bellaart, VK3ZSE are looking for contacts on 
[4.2MHz AM on Wednesdays from 8.00 pm. Both run 
N) watts to beam antennas. 

Eastern & Mountains District Radio Club 
Eastern and Mountains District Radio Gub mem- 
nship now stands at nearly four hundred, with 
lembers in all states and New Zealand. A large range 
' components is held by the club for sale to members, 
slow scan TV signal taping service is also available, 
lie “Southern Cross” award, spmsored by the club, is 
/ailable to all amateurs who gain the required points 
f two-way contacts with club members. 

Information from Ken Beaver, secretary, PO Box 87 
[itcham, Victoria, 3132. 

MICROWAVE ACHIEVEMENT 
In recent months articles on constructing 10,000MHz 
luipment have been featured in this magazine. Here 
a brief account (“Radio Communication*’ October 
172) of a praiseworthy achievement by G3ZKR of 
luthampton, England. 

On 23nd July, 1972 G3ZKR started building his 
]uipment. 

On 13th August, 1972 established two way contact 
ith G8DEK over a 13km path. 

On 16th August, 1972 established two way contact 
ith G3ZGO / P over a ISSkm path. 


G3ZKR, with G3WDG, operated from Dartmoor to 
make the 155km contact with GW3ZGO operating from 
the Prescelly Mountains. The equipment was:— 
G3ZKR; KS9-20D klystron to a tinplate 2SdB horn, with 
a standard 12V^ Birkett SIM2 mixer diode. The 30MHz 
IF used an MPF122 followed by another MPF122 as a 
mixer to the 10.7MHz second IF which employed a 
CA3013 integrated circuit as the limiter / detector. A 
BF194 was the second local oscillator. 

G3WDG: A 2K25 klystron to a 0.75 metre (2Vk foot) 
dish antenna. 3QMHz IF using a pair of 2N3823 FETS in 
cascode, a 10.7MHz 2N3819 mixer to a CA3013 in¬ 
tegrated circuit as the limiter / detector. A 2N706 was 
used as the second local oscUlator. Details of the 
30MHz IF amplifier appeared in the July 1972 “Radio 
Communication”. 

G3ZGO: A Gunn diode of 4mW output to a 0.6 metre 
(2foot) diameter dish antenna. The 3QMHz IF bditf a 
retuned TV IF strip with a BF180 pre<«mi^fier. This 
equipment uses a circulator connected to the aerial, 
the transmitter port and the receiver port, permitting 
ftdl digilex operation. 

SM5ZD HONOURED 

In recognition of his long and valuable service to 
amateur radio through the Region I Division, lARU, 
Per-Anders Kinmann, SM5ZD was made an Honorary 
Vice-president of the Radio Society of Great Britain. 

SM5ZD is only the fifth person to hold this office 
during the 60 years life of the RSGB. The Hrst 
Honorary Vice-president was Professor Sir Ambrose 


Flemming. 

The RSGB awards annually a trophy, known as the 
Calcutta Key, to the person who, in their opinion, has 
contributed most to international friendship through 
amateur radio. For the current year the Calcutta Key 
has been awarded to SM5ZD. ^ 


$0 YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by . the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR, WJ.A. 

14 ATCHISON STREET, 

CROWS NEST, N.&W. 2065 
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LISTENING T 
THE WORLD 


by Arthur Cushen, MBE 


The Fiji Broadcasting Commission, already well established with Radio Fiji 1 
and Radio Fiji 2 , is to open a third network. Its key station will be In Suva, 
supplemented by additional stations. 


Late last year the Fiji Broadcasting CommissicHi 
withdrew its two short-wave transmitters of lOkW and 
converted them to medium-wave. They are now 
operating from Suva on 560 and 710kHz. The trans¬ 
mitting site is at Naulu. and they have erected a new 
200 foot radiator in the swamp for the 56(AcHz trans¬ 
mitter and raised and insulated an existing 150 foot 
mast for the 710kHz transmission. The results have 
been very satisfactory, with a much more efficient 
radiating system as well as a fourfold increase in 
power The whole area is now covered by two net¬ 
works. and many listeners have a choice of several 
frequencies. 

The networks are; 


Suva 

560kHz 

7l0kHz 

Lautoka 

MO 

890 

Labasa 

680 

810 

Sigatoka 

1210 

930 

Rakiraki 

1320 

1470 

A third 

network is in the making and will commence 


shortly with a transmitter at Suva on 1570kHz using 500 
watts.* It will use a horizontal dipole aerial, ex¬ 
perimentally, with the hope of extending night-time 
skywave coverage. The Chief Engineer, Mr P. L. 
Littin, Fiji Broadcasting Commission, PO Box 334, 
Suva, would appreciate reception reports of this 
transmitter from Australian and New Zealand 
listeners. 

Mr Littin indicated that the future plans would in¬ 
clude relocating the Lautoka transmitter, with a new 
.300foot mast, (present one 150 feet) and increase both 
transmitters to lOkW. 

Suva has an FM ^rvice with IkW ERP on 90.6mHz. 
They will double this shortly by increasing the 
transmitter power and adding further elements to the 
radiator. They hope to extend the FM service to the 
Nadi-Lautoka areas later this year, on 94.5mHz with 
IkW ERP 


NEW AUSTRIAN SERVICE 
From May 5 the Austrian Radio added a third 
transmission to its Australia and New Zealand service. 
Prior to March transmission was 1000-1200GMT, but 
was then changed to two broadcasts, 0400-0700 and 
1200-1700GMT. As a result, there was no suitable time 
for listeners in New Zealand and Eastern Australia. 
Following representation the Austrian Radio have now 
introduce a third transmission, 0700-0900GMT. 


The Service to this area is now: 


G.MT 

kHz 

0400-0700 

21705 

0700-0900 

17850 

1200-1700 

17780 


There have been three other changes to the Austrian 
schedule. 0000-0200GMT on 15245kHz to Central 

America. 0200-0400GMT on 11725kHz to Central 

America, and 1900-2100GMT on 17730kHz to Africa. 

MONTREAL USES llSZSkllz 

Radio Canada is using a new frequency, 11825kHz, 
which is the major change in its present schedule. 

In the service to Europe and Africa from 0655-0730 
this new frequency replaces 11935kHz. while the relay 
Jrom Daventry has been moved to 21595 from 21610kHz. 
A further service from 0730-0800, also uses 11825, 
while the Daventry transmitters, previously on 21610, 
17810, have been changed to 21595 and 17800kHz. In.the 
North American and Antillies Service, 1217-1343GMT, 
11825 replaces 11720kHz. 

The South Pacific service from Montreal has un¬ 
dergone some transmission time changes. The 
program opens daily at 0830GMT and is heard on 5970 
and 9625kHz. 


The sign-off is now 0926GMT from Monday to Friday 
and ()931GMT Saturday and Sunday. Previously the 
transmission has ended at 0931GMT. 

RADIO SWEDEN CHANGES 
Radio Sweden transmissions fcx* our winter have 
undergone six frequency changes, for the period May 6 
to September 2. During this time a second 500KW 
transmitter at Horby is to be tested. 

The new frequencies, with the old ones in brackets, 
are: 


G.MT 

kHz 

\iva 

1230-1330 

17815 (15105) 

Far East 

1600-1700 

15240 (11930) 

Middle East 

1830-1930 

11790 (11705) 

Middle East 

•2015-2115 

11970 (9715) 

Far East 

0000-0230 

11955 (6165) 

Eastern N. America 

0300-0430 

11705 (9715) 

Western N. America 


Radio Sweden will appreciate reception reports of 
test transmissions from the second 500KW transmitter 
at Horby. 


AFVN CLOSES 

The American Forces Vietnam Network closed in 
early April when American service men were with¬ 
drawn from South Vietnam. The network operated only 
on medium-wave with the key station l^ing AFVN 
Saigon on 540kHz with 50kW. During its six years of 
operation it provided entertainment for millions in the 
area via relay stations throughout South Vietnam. 
AFVN also provided a television and FM service. 

The Voice of America still operates a station in South 
Vietnam, 760kHz. 50kW, 0900-1700GMT. It is expected 
that this service will also be terminated and the VO A 
will rely on its million watt Thailand station < 1580kHz) 
to cover the area. 

YVSD ON 6180kHz 

A seldom heard station in Venezuela has been 
received on 6180kHz, opening at 1004GMT. This is 
YVSD Radio Turismo which signs on with the National 
Anthem of Venezuela, theme music, and full station 
announcement. 

Our reception was during a period of severe auroral 
disturbance when signals normally heard on this 
frequency were absent. Listeners can detect this type 
of reception by the fact that signals are not stable and 
the quality poor. When these conditions are prevalent 
signals from some unusual areas are received, 
b^ause the disturbance blacks out many dominant 
stations on the frequency. 

HIGHER POWER FOR BRAZIL 

Radio Nacitmal at Brazilia is calling tenders ftH* high 
power equipment for both medium and short-wave 
operation, and for new transmitters to be sited in other 
parts of the country. 

Planned are one 500kW medium-wave transmitter, 
one of 50kW, three short-wave transmitters of 250kW 
each, and two of lOOkW. All seven transmitters are to 
be located at Serra da Contagem, a mountain ridge 
near Brazilia. 

Sweden Calling DXers also reports that another two 
250kW short-wave transmitters are to be built in the 
ivfbrtheast State of Paraiba, and two 25(8(W short-wave 
transmitters at Boa vista in Northern Brazil. 

PHILIPPINES BROADCAST 

The Voice of the Philippines on 9580kHz has extended 
its external service. From 0700-1000GMT the broad¬ 
casts are directed to Japan, Korea and Taiwan and 
from 1000-1600 to Burma and India. Two other 
frequencies. 3286 and 6170kHz, carry these programs 
and were heard with English news at lOOOGMT, ac¬ 
cording to John Eig, Toowoomba, Queensland. 

According to Radio Japan, the University of the 


Reatders' notes should be sent to Mr A. Cushen, 212 Earn St, Invercargill, NZ. All times are 
GMT. Add 8 hours for WEST, 10 for EAST, 12 for NZ, plus one If on daylight time. 


Philippines station at Quezon City is back in operation 
on 5043kHz. 1210, and 1410kHz. The short-wave station 
uses IkW. The station on 1410kHz has the call sign 
DZUP. 

Radio Veritas is on a new frequency, 11845kHz, and 
has been heard in English at llOOGMT, Russian at 1200, 
Vietnamese at 1230. and Thai at 1300GMT. 

CAIRO USES 21465kHz 

The Cairo Radio is now using a new frequency, 
21465kHz. for its broadcast to South East Asia, 1115 to 
1500GMT. This replaces 21580kHz. French is broadcast 
1115-1215. Indonesian 1215-1315, Malay 1315-1400, and 
Thai from 1400-1500GMT. 

TUNISIA 

According to the World Bulletin the latest schedule of 
Radiodiffusion Television Tunisienne on shwt-wave is; 
GMT kHz 

0430-0600. 1700-2300 6195 

0600-1700 11900 

The first transmission on 6195kHz and the trans¬ 

mission on 11900kHz is directed to the Middle East. 
The second transmission on 6195kHz is beamed to the 
Middle E^st and North Africa. 

SUDAN 

The latest schedule from Radio Sudan indicates 
transmissions in Arabic from 0400-0800 and 1100- 

2200GMT on 4994, 6150, 7200, 9505 and 11835kHz. A 
program in Arabic and English is directed to the 
Southern provinces from 1600-1900 on 4994 and 11835kH- 
z. A Holy Koran service is carried on 4994, and 6150kHz 
from 1600-1900GMT. 

NO PUBLICATION OF STARTZ BOOK 

After Eddy Startz retired from Happy Station 
program, as broadcast by Radio Nederland for 40 
years, he decided to write a book. When we met Mr 
Startz in Holland in l%9 he was then ending his 41sl 
year broadcasting from Holland and retired after 
being one of the best known personalities on short¬ 
wave radio. 

Work on his book was finished and passed on to a 
publisher in New York. We have now received advice 
from the publisher that forward orders for the book 
were so poor that the whole project had to be aban¬ 
doned. It is hoped that in its place an LP recording will 
be issued in which Eddy Startz can tell his story and 
that this will be a more personal memory of his years 
with Radio Nederland. 

MEDIUM WAVE NEWS 
KUWAIT: Radio Kuwait has been heard with goo< 
signals on 1133kHz with English from 1630GMT. It ij 
understood that the power is 750kW; the reason foi 
good signals at dawn in the Pacific area. The statioi 
opens with music and has a news bulletin at 1730GMt 
Two other frequencies are used, 9600kHz fw receptioi 
in India and 15415kHz for Europe. 

HAWAII; Two station changes have now been ob 
served in operation. KISA is now on 1540kHz fron 
opening at 1600GMT, and KIPA has moved fron 
lllOkHz to 620kHz, also heard at lOOOGMT. 
ANDORRA: Medium-wave News reports that tb 
Andorra station, Sud Radio, is now using 900kW oi 
818kHz. The station verifies reports. Address: Su( 
Radio. 7. Avenue, Meritxell, Andorra La Vieille, An 
dorra. 

MASIRAH ISLAND: The BEfC relay station a 
Masirah Island in the Red Sea has moved from 14101 
1412kHz. The change has resulted in better .reception ii 
New Zealand as the signal is now clear of 2K( 
Newcastle on 1410kHz. Reception is possible arouni 
dawn and BBC World Service news has been heard a 
1800GMT. The other frequency, 701kHz, carries th 
Arabic service and can also be heard at this time 
Power on both frequencies is 750kW. 

MONACO: Trans World Radio at Monte Carlo ha 
come to an agreement with Radio Monte Carlo to boos 
the power from 400 to lOOOkW. The station uses 1466kH 
and is a regular signal at dawn in this area. 

MUSIC AIDS IDENTITY 

The musical themes used by most short-wav 
stations as an interval signal help listeners to identif 
stations. They either know the theme, or can look u 
the World Radio Handbook, where most of these ar 
published as a musical score. 

One of our Tasmanian readers, Donald Taylor c 
West Hobart, recently provided us with a musics 
score written out and asked us to name the statior 
which he could not identify. It was necessary only fo 
my wife to play the notes on the piano and this was th 
means of quicK identification of the station. Listener 
often hear these signals and cannot understand th 
language which follows, but this reader was able t 
provide us with information which made identificatio 
simple. 
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NEW MAGNAVOX-ROU\ THREE WAY 
HIGH FIDELITY SPEAKER SYSTEM 


FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 WATTS R.M.S. 


DRIVE 

UNITS: 


Magnavox 8-30 High Performance Sin Bass Unit 
Magnavox 6.J — Bin Mid Range Speaker 
Rola X30 High Rdelity Dome Tweeter 


COMPLETE SYSTEM in 

(Size 24" X 15 72" x 11"). 


1.6 cubic ft. cabinet. In Walnut or Teak Veneer 


$ 69.50 


ea. 


Packing & freight 
extra 


SPEAKER KIT: (less cabinet) comprising 1 8-30 speaker, 1 6J speaker, 1 Rola 
X30 dome tweeter, 1 Imh. inductance, 1 8mfd. & 1 4mfd. polyester condenser, 

1.3" & 1.6" tube, innabond & speaker silk, plans for cabinet. 

PHILIPS DOME TWEETER A A REG POST & PACKING 

$3.00 EXTRA. •UU $2.00 EXTRA. 

NEW 26 WAH R.M.S. AMPLIFIER-TUNER 

BASED ON ELEORONICS AUST. AAOST POPULAR UNIT 


THE PLAYMASTER 136 

WITH THESE ADDED FEATURES 

• TRANSISTOR TUNER WITH A COVERAGE OF 530 TO 1,600 K.C. 

• CALIBRATED DIAL AVAILABLE FOR ALL STATES. 

• LOUDNESS CONTROL. 

• RUMBLE FILTER <low filter). 

• SCRATCH FILTER (high filter). 

• HEADPHONE SOCKET. 

• CABINET IN OILED TEAK OR WALNUT FINISH. 

DIMENSIONS - 16 V* x 4V' x 11" DEEP. 

SPECIFICATIONS OF AMPLIFIER 


$ 129.00 


FREIGHT 

EXTRA 



MODEL C136 


Power Output: 13W RMS per channel into 8-ohm loads, approx 8 
watts into 16-ohm loads with both channels driven. 
Frequency Response: 20Hz - 120kHz -i-O, ~3dB at 1 watt and 
13 watts, through radio, auxiliary, and tape inputs. RIAA 
equalisation for magnetic pickups. 

Distortion: Typically 0.2rJ at 1 watt, 0.3**; at 13 watts Into 8-ohm 
load, input through radio, aux, tape. 

Typically 0.4% at 1 watt, 0.5% at 13 watts into 8-ohm load, input 
through magnetic phono preamp. 

Typically 0.4% at 1 watt, 0.5 % at 13 watts into 8-ohm load, input 
through ceramic preamp. 

Sensitivities end Input Impedances: Magnetic Phono: 2.5mV 
into 50k nominal, equalised to RIAA. 

Crystal / Ceramic Phono: 60mV into 1 Meg nominal. 


Aux 1 or 2, Tape: 350m V Into 500k nominal. 

Radio: 350mV into 500k nominal. 

Signal/Noise Retiot (referred to Pmex): Magnetic Phono: 
^dB, 55dB, at normal listening and max volume control 
positions respectively. 

Crystal / Ceramic Phono: As above. 

Aux 1 or 2. Tape. Radio: 70dB, 60dB, at rx>rmal listening and max 
volume control positions, respectively. 

Bass and Treble Cherecteristics: 

1 15dB at 40Hz and 15kHz. 

Crosstalk: 

50dB at 1kHz. 40dB at 10kHz. 

Stability: 

Up to 2uF speaker line capacitance. 


ABOVE AMPLIFIER-TUNER SUPPLIED WITH TWO MAGNAVOX 8-30 SPEAKER KITS EACH 
COMPRISING: - 8-30 SPEAKER, 2 3TC TWEETERS, 4mfd CONDENSER, SPEAKER 
SILK, INNABOND & PLANS OF CABINET ALSO GARRARD SP25MK111 RECORD PLAYER 
FITTED WITH SHURE MAGNETIC CARTRIDGE & DIAMOND STYLUS. 

GARRARD SL65B CHANGER 
$12.00 EXTRA. 


$ 242.00 


CLASSIC RADIO 


FREIGHT EXTRA 


245 PARRAMAHA RD, HABERFIELD 2045. 
PHONES 798 7145, 798 6507. 
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TAKE UP REEL 
HEAD COWER 
SUPPLY REEL x 


HANDLE 

^ ADAPTOR JACK 
EARPHONE JACK 
-REMOTE JACK 


306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 


MODEL RH-60 $29.00 Packing B Postage 

$ 1.00 


50,000 Ohms por Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25,2.5,10, 50,250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5mA, 
50mA, 500mA 

Resistance: lOK, lOOK, IM, 
lOM. 

Decibels: —10 -f62dB. 

Accuracy: DC ±3 p.c., AC 
±4 p.c. (of full scale). 

Batteries: Two 1.5V dry 
cells. Overload protected. 


MODEL RH-100 $39.75. Postage $1.00 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overloadinrotected by dual silicon diodes • Double- 
jewelled ± 2 per cent meter • ± 1 per cent tem¬ 
perature-stabilised film resistors • Polarity 
changeover switch • Mirror scale • Instructions for 
operation with circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/V). 

AC Volts: 6, 30, 120, 300, 1200 
(10,000/V). 

DC Current: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. . 
Resistance: 20K, 200K, 2M, 
20M. 

Decibels: —20 to -1-17, 31, 43, 
51, 63. 

Accuracy: DC ±3 per cent. 
AC ± 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, “EJveready** 
915. 


CHECKED PACKED 
& POSTED 112.00 

Pocket-size 3 V 4 ” x 4Vfe” x IV 4 ”. 
Instruction sheet and circuit. 

SPECIFICATIONS: 

DC Volts: 2.5, 10 , 50, 250, 1000 . 

10,000 ohms per volt 
AC Volts: 10 , 50, 250, 500, 1000 . 

DC Ciurent: .1, 25, 250mA. 
Resistance: 20 K and 2 M. 

Decibels: —20db, -l-62dB, 0.7KHz. 
Capacitance: . 0001 , . 01 , .0025, .25uF 


MODEL RH-20 $15.00 Packing & Postage 

75c 

20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, +22 (at AC / lOV) + 20, 
+36 (at AC/50V). Upper frequency 
Umit 7KHZ 

Batteries: Two 1.5V dry cells. 
Complete with test leads 


MODEL RH-80 $20.00 Packing & Postage 

20,000 Ohms per volt DC. 75c 
10,000 Ohms per volt AC. 
Specifications: 

DC Volts: 0.5, 2.5,10,50, 250, 500,1000. 
AC Volts: 10, 250, 5()0, 1000. 

DC Current: 50uA, 5mA, 50mA, 

® Resistance: 5K, 50K, 500K, 5M. 

Decibels: —lOdB + e2dB. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready”-915. 

• Overload protected by dual silicon diodes • Double-jewelled ± 2 
per cent meter • ±1 per cent temperature-stabilised film 
resistors • Mirror scale. 


TAPE RECORDERS A T DISCOUNT PRICES 


Book type Solid State tape recorder, operated by 2 
torch batteries. Mike Records, plays back, erases 
automatically. Size 1014" x 6%" x 1 Complete 
with mike and tape $19.75. Post and packing 75c. 

\Mien dosed looks like a book 


SPARE 
REELS 
OF TAPE 
3" REELS 
225 feet 50c. 

3" REELS 
450 feet 80c. 


Tape Recorder TC-3000 battery operated model with 
mike and remote switch and tape $32.75. With A.C. 
adaptor for' 240V operation. $45.00 complete. 
Packed and oosted. 


3'/." REELS 
OF TAPE 
200 feet 50c 

300 feet 75c. 

400 feet $1.00 


MICROPHONE 

REMOTE SWITCH 


RADIO HOUSE PTY. LTD. 



































LOGIC TRAINER: 1 am having trouble getting hold of 
he 7437 ICs used in the Digital Logic IVainer Mk 2. 
iVould the 7401 (quad nand with o / c outputs) be a 
suitable replacement? Also, what is the power con¬ 
sumption of the trainer? Yours is a top level magazine 
- keep it there! (K.T., Blackwood, SA). 

^The 7437 must be used, K.T., as the 7401 is not a 
suitable replacement. We understand that the National 
Semiconductor agents in Sydney (Pre-Pak E3ec- 
ronics, 718 Parramatta Rd, Croydon) have the 7437 
ivailable for $1.90each. Our enquiries reveal there is a 
general shortage of this ICat the moment, but Pre-Pak 
issure us they have adequate stocks. The drain of the 
rainer is approximately 800mA. 

.ASER SHEARING: The Wool Board is reported to 
lave backed someone in Adelaide or South Australia 
nth $10,000 for further research in the shearing of 
heep with laser beams. Have you any technical in- 
nrmation on this subject that a farmer could read with 
itelligence? (Signature undecipherable, Vic.) 

( We are as much in the dark as you are. However, it 
muld seem a pity — future generations will wonder 
vhat *‘Qick go the Shears*’ was all about. We suggest 
ou write to the Wool Board for any information they 
night have. By the way, when writing to us, PLEASE 
irint your name and address — we can usually work 
ut a signature given enough time ~ but yours defies 
s! Would other readers note this also. 

dtTIFIClAL STEREO: I am aware that there are 
everal ways of creating artificial stereo. The phase 
hift meth(^ does not appeal as 1 think it is more a 
natter of loudness difference than phase. I was 
[linking of buying a 5-way cross-over and separating 
ne outputs so that bass, middle and top went to one 
hannel, and the two intervening frequency segments 
> the other. 1 would like to receive an answer either 
ersonally or as a project in E.A. (R.B. Caulfield, Vic.) 

jYou are an optimist. R.B., in more ways than 
ne. You request a personal answer but did not en- 
lose the usual postal fee. Even then it would have been 
waste of time because we have quite specifically 
iiled in our published conditions for the Information 
ervice that we will not become involved in special 
esigns for an individual reader. We feel that you 


would be disappointed with the scheme you suggest, 
since the multiple split would probably give a less 
obvious effect that the more usual two-way split of bass 
and middle in one channel, treble and middle in the 
other. Other avenues for experiment would include 
reverberation plus the phase rotating circuit in our 
recent stereo 24 adaptor. But keep this in mind: no 
matter what you do, you will still fall well ^ort of 
genuine stereo. 

VOLUME POT: A few weeks ago an H.G. Palmer 
radiogram model NHL came into my possession. It 
was in working condition, except that the volume 
control was missing. I wonder if you would print this 
letter so that any<Hie who might know what value and 
taper (logor linear) could inform me. Also, in the ATV 
converter of January 1972, you neglected to state what 
gauge of wire was used in the output transformer and 
the local oscillator coil. (Peter Jackson, 25 Gosford 
Ave, The Entrance. NSW 2261). 


®R^uest granted, Peter. Incidentally, the pot is 
certain to be a log taper, but, as we do not Imow the 
amplifier in question we cannot give a value. As the 
value of the pot is usually not critical, you mi^t try a 
trial and error attack. If it is a valve amplifier,«try a 
500k ”C” pot. If solid state, try 50k ”C”. At least this 
should get the thing to work. Re the coils: They have to 
be self-supporting, so the gauge of the wire would have 
to be low enough to allow this. 18 B&S would seem a 
pretty fair guess. The exact gauge should not be very 
critical. 


PLAYER HUM: I built a ‘Ten Plus Ten” about two 
years ago, and ever since have been trying to get rid of 
a hum which has plagued it. It occurs just after a 
quarter turn of the volume control. I have tried dif¬ 
ferent reqord players, and also a pure DC supply 
(battery) but all to no avail. Everything is wired 
correctly as per the circuit diagram. I hope you can 
throw some light on the subject. PS: With the cartridge 
lifted free, the hum disappears. (K.P., Auckland, NZ). 

® Your PS contains the key, K.P. The cause is almost 
certainly motor-induced hum from the player — a 
problem which is fairly unusual with crystal and 
ceramic cartridges. Make sure that the pickup 
metalwork is earthed to the amplifier chassis and 
shield the leads from the cartridge. 


TRANSISTORS. AERIAL TUNING: Have you 
published transistor connections similar to valve l»se 
connections and have you ever published details of a 
multiband aerial tuner for SW listening? (D.C., 
Oakleigh, Victoria.) 

0 It is our practice to indicate the connections for 
each type of transistor employed in each project in the 
magazine, D.C. The variety of transistors is so great 
these days that the grouping of details in one book, 
similar to the old valve type information, has become 
impracticable — or at least uneconomic. 

No, we have not described an aerial tuner for SW 
listening such as you require. Why not try out the 
schemes you refer to, yourself? 

CALCULATORS: Could you tell me where I might be 
able to obtain plans (and parts) for a pocket electronic 
calculator, by mail. I enjoy reading your magazine 
each month, and find it particularly interesting and 
varied. (M.B., Garradun^, Nth Qld). 

We cannot help you at the moment. While there are 
kits overseas and locally for desk calcidators, we do 
not know of one for a pocket size calculate. Ttiere is so 
much commercial pressure in this area that it wiU 
probably be like the portable radio situation: It is just 
not worthwhile, economically, to build your own. 
Without the economic factor to support them, kit 
projects tend to fall flat for lack of support. However 
you mi^t care to try contacting WHK ESectronic and 
Scientific Instrumentation, at PO Box 147, St Albans, 
Victoria 3021, as we understand this firm does market 
digital calculator kits. 

WHICH TO BUILD: I am an electrician by trade, but 
do not know much about electronics. Years ago, I 
started to build the Playmaster 107 tuner / amplifier, 
but only ended up with a chassis and a few components. 
What I would like to know is, is the 107 a good set or has 
it been improved upon? Could you inform me of any 
improvement, plus price list. Can you tell me if this 
tuner amp will fit into an Instrol 700 cabinet, and is it 
good enough for general listening: (C.T., Slacks Creek, 
( 51 d). 

®The 107 is quite a good performer, but we cannot 
undertake to make recommendations on im¬ 
provements to it. For a variety of reasons valve dr- 


ELECTRONICS AUSTRALIA” INFORMATION SERVICES 


a service to readers "Electronics Australia" is able to offer: (1) Project 
jprints, metal work dyelines, photographs, printed wiring patterns and other 
led material to do with constructional projects and (2) A strictly limited degree 
f assistance by mail or through the columns of the magazine. Details are set out 
slow; 

ROJECT REPRINTS: These cost 50c per project. Reprints are available for all 
rojects, but no material can be supplied additional to that already published, 
eprints can be supplied more speedily if they are positively identlTied and not 
ccompanied by technical queries. Material not on file can normally be supplied 
I photostat form at 30c per page. 

UBSCRIPTIONS. BINDERS, HANDBOOKS etc: These are handled by 
sparate departments. For fastest service, send separate orders to the depart¬ 
ments concerned. 

HOTOGRAPHS, METAL WORK DRAWINGS: Original photographs are 
/ailable for most prefects. Price: $1 for 6ln x Bin glossy print. Metal work 
yejines are available for most projects. Price: $1 These show dimensions and 
ositions of holes and cut-outs, but give no wiring details. 

RINTED WIRING PATTERNS: We can supply transparencies, actual size, 
ositive or negative, as specified Price: 50c. VVe do NOT deal in manufactured 
□ards. These are available from advertisers. 

ACK NUMBERS: As available. On issues up to six months, face value. Seven 
onths to 12 months, face value plus 5c. i hirteen months or older, face value 
us 10c. Postage and packing, 10c per Issue extra. Please indicate if a PROJECT 
EPRINT may be substituted if the complete issue Is not available. 


REPLIES BY POST: These are provided to assist readers encountering 
problems in the construction of our projects published within the last two years. 
Note, particularly, that we cannot provide lengthy answers, or undertake special 
research or modifications to basic designs. Charge: 50c. Inclusion of an additional 
fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries outside the scope of "Replies by Post" may 
be submitted without fee and may be answered in the magazine at the discretion 
of the Editor. Technical queries will not be answered by interview or telephone. 
COMMERCIAL EQUIPMENT: "Bectronics Australia*' does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex-disposals 
equipment etc. We are therefore not in a position to comment on any aspect of 
such equipment. 

COMPCDNEIVrS: "Electronjcs Australia" does not deal in electronic com- ' 
ponents. Prices, specifications, etc should be sought from appropriate ad¬ 
vertisers or agents. 

REMITTANCES: These must be negotiable in Australia, and should be made 
payable to "Electronics Australia''. Where the exact charge may be In doubt, we 
recommend submitting an open cheoue, endorsed with a suitable limitation. 
POSTAGE &• PACKING: All charges shown Include postage and packing, unless 
otherwise specified. 

ADDRESS: All requests for data and Information should be directed to the 
Assistant Editor, "Bectronics Australia", Box 157, Beaconsfield 2015. 
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All PRINTED CIRCUITS 
SINCE 1960 now ovailoble 


hT' silicon 

30 / 40W PA 

fOUTAiLE 

AMPLIFIER 

12 UV, two inpuH, 5mv and lOOmV. 
Oimensiont **/>tn W x 3V4in H x I'/^in 0.11 
ohm output. NO 703D. U2. For 121 250. SOO 
ohm output. No 703A. S44. For 240V 
operation 133 extra. 

tow PA amiMifitr similar to above. 4 ohm 
output. 240V optraflon. No 72fD. $45. 
Freiffit extra. 


Clearly coded for easy assembly. Accurate to size. With parts list, im¬ 
mediate despatch. 

e Accurately machine printed and etched, 
e Specials to your drawing, 
e Phenolic or fibreglass — gold or tin plated, 
e Special manufacturers packs of 10. 
e Order direct or write for blueprints list, 
e Add 20c postage. 

All printed circuits for EA. RAH. ET. Philips and Mullard projects 
available. 

LATEST p.c-» 834 ET026 800 ET 034 82.60 

831 EA 72/P3 827 ET021 796 ET025 806 72A6 82.30 

829 EA 72/T2D 828 ET023 82.50 ea 847 72G7 82.50 

805 EA72/P6 830 EA 72/R2 835 EA 72/T3 846 72il0 81.20 

82.00 ea 832 EA 71/A8 836 EA 72/MX6 840 72S10 82.50 


CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other conrponents. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 717. for photo cell 
distributor* No 7M. $• each. Postage 3fc 
each.^ 


COMKHE 

/^g^^^OO-IT-YOUR$ElF 

/ Peak reception. 

/ tow- price. No ex- 

f pensive test equip 

; ment. Everything 

j^ta^ 

Complete kitNo 640 $43.50 

Portabie car radio, identical to 640 above, 
plus extra switch and car coil. etc. No. 642 

$46.00 

Postage $1. 

(Write for booklet on 640 and 642.) 


RF. mixer. IF power detector. Adiubrable aerial coupling with 461 
Dial. luTobs. switch pot and whistle filter. Can be altered to 8, 9. 10 or 
11 KHc Complete as illustrated no. 474D. $35 + Freight 


PHHBI' mullard 

liBBODDKI 10 + low RMS 

-- .,,^7 

With output transistor PROTECTION. Frequency 
response 40Hz to 30KHz. Distortion 0.5 per cent. Treble, 
bass boost. 20dB. \ 

Complete kit of parts. No. 480C ! $74.00 

Wired and tested. No. 480D $79.00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp. No. 762D extra $11.50 

Inbuilt BC tuner with w / filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550^_ 


WHISTLE FILTERS 

Part No 128, 8 / 10KC, Top Cut, $4 
Part No 129, 10KC, Notch, $5 
Plus Post 20c, 


NEW TRANSISTOR FREAMP KIT 

SiZ E 3 X 2 X 1 in. 2 req. for stereo. 

LOW IMP input. 2 trans. 672C g. 

Wired ready for use, 672D M.J 

HIGH IMP, 2 trans, 680C 87.( 

Wired ready for use. 680D $8.! 


LATEST PRINTED CIRCUITS 

843 72 SA10 $2.80 

852 72 SA9 $2.50 

853 72 M12 $2.50 

850 ET034A $2.60 

Plus post 20c. 

DIAL KIT Playmaster 138 $4.50 post 20c. 


HIGH IMP Silicon, 3 trans. 682C 
Wired ready for use. 683D 

Postage lOc each. Write for data. 


POWERiW} 


S • Measurement Ranges-RF po 
■100 watts. SWR: 1-3 VSWR • A 
3-75 ohm coax, line (a short cable witi 
luired) • Meters-power 100 juA DC 
F.S.D. • Size W x 3Va'' H x 4 


Measure 
POWER and VSWR 
with the ONE 
compact instrument 
Freq: 3-144 MHz 


HANSEN FS-5 

POWER/SWR METER 


Measures RF power 0-100 watts and VSWR 
from 1 to 3 - using a separate meter for each. 
It is designed for use with coaxial lines having 
an impedance of 60-52 and 73-75 ohms. The 
FS-5 is particularly useful for determining 
VSWR of an aerial system. Com¬ 
pact, easy to operate with clear 
controls, portable with self con¬ 
tained batteries. 


SPECIFICATIONS • 

ranges, 0-10, i 
Circuit-50-52, * 
on both ends required) 
SWR 50 fiA DC I 


power: 2 
Adapted 
with plugs 

i" D. 


Distributed by: 


JACOBY® 

MITCHELL 


PLUS SALES TAX 


and SELECTED DISTRIBUTORS 


SYDNEY 630 7400 
MELBOURNE 41 7551 
BRISBANE 44 4674 
ADELAIDE 
PERTH 
CANBERRA 


93 6117 
28 5725 
95 9138 
JM/118-731 


COILS end IFt 455KHx 

Aerial, RF.psc and IF$ $2.20 

Ferrite aerial $2.50 

No. 265 Universal tape 0$c coil . $6.50 

Postage lOc. Write for details and price- 


TRANSFORMER 


Tap 6V and 9V at 100mA, 

Filter capacitors, rectifier, 
resistor, etc. $7.00. Post 20c. 


NEW STEREO MAGNETIC PRE-AMP 

Hum free. 5mV input. 250mV out. Size 31n x 
2in X lin. Wired ready for use. No. 762D. 
$12.00. Post 10c. 


NOISE FILTER 

for radio and TV 

No. 27 line filter. 2A $9.00 
No. 29, lOA. No. 29B, 20A 
line filter $35 

No. 30 pulse filter. 2A 

$ 12.00 

No. 11 aerial filter $14.00 
’brdtr direct. Pack and post SOc. 


CRYSTAL, CERAMIC STEREO 
PRE-AMP 

In 80mv.. out 250mv. Bass and 
treiWe 20db. 

Part No 722C — $26. 

Part No 722D — $28.Wired ready for use. 
Pius Post SOc. 


NEW BASS BOOST 

4-TRANStSTOR STEREO AMP 
Unity Gain: 

400Hz. OdB Connect between your 

lOOHz. 5dB preamp and main amp 

50Hz. 9dB No. 791D. $11.00. 

30Hz. 14dB Postage 20c. 


R.C.S. 


Order by mail. Cheque or Money Order (add postage) direct to:- 


RADIO PTY. LTD., 651 FOREST ROAD. BEXLEY, N.S.W. 2207. 587 3491 
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ANSWERS 


cuitry has given way completely to transistors but, if 
you are happy with a valve circuit, by all means go 
ahead with it. 

HELP, RARE VALVES: I have tried to obtain a type 
ATP-4 valve in Melbourne without success. Would you 
please publish this plea for help in the hope that there 
may be someone who has one or knows where to get 
one? (Brian Jackson, 22 Saxton St, Box Hill Nth, 3129, 
Victoria.) 

® Well Brian there it is. C^n anyone help? 

PRINTED WIRING BOARDS: Could you please teU 
me where I can buy your printed boards in Brisbane? I 
may wish to purchase a number of boards, so perhaps I 
should contact a manufacturer. (D.B., Burleigh Heads, 
(^d). 

5 In general terms D.B. ~ and others — printed 
boards should be available from the same source as the 
rest of the components for any of our projects: your 
regular dealer. If the dealer is in doubt as to where 
these can be obtained, we are always happy to help him 
with any information we have a^t manufacturers, 
with copies of the pattern, or any other details we can 
provide. 

PLAYMASTER 136: I would ^preciate your help 
concerning the earthing in the Paymaster 136 under 
construction and also a query which has arisen by a 
distributor saying that the lOOuF, 25VW electrolyse 
capacitor should be 220uF, 25V PCB. Which is correct? 
(D.P.M., Finlay Rd, Lithgow, NSW.) 

Syout problem concerning the earthing in this 
Eunplifier has been fully covered in page 50 of the Jan. 
issue (part 2 of the amp project). To answer your 
specific query, the transformer CT is not earthed 
Erectly to chassis; the only earth point is adjacent to 
be inputs as stipulated. 

The second point concerning the capacitor we have 
:o admit, is our fault/The parts list is incorrect and 
be entry should read: 2-lOOuF, 25VW vertical elec- 
trolytics. 

CHASER: Please forward me reprints of a 'Tight 
Tiaser” article which I believe appeared a few years 
sack. (D.S., Maryborough, Qld.) 

SWe have never described a “chaser”, but we will 
ceep the idea in mind. For those readers who may be in 
be dark, a chaser is a device which s^uentially turns 
ights on along a string or row of lights, giving the 
ippearance of either the light or shadow chasing the 
lext one along the row. Such devices are commonly 
ised in advertising signs and around picture theatre 
iwnings. 

3PT1MISTIC CLAIMS: Since I bought a tape 
•ecorder (reel to reel) I have found out that the 
nanufacturer’s claims, which were all that could be 
loped for, were highly optimistic to say the least. 
Ibere are even discrepancies between the owner’s 
nanual and the service manual. I made some tests 
nyself for frequency response. In looking at recent 


product tests for cassette recorders, it seems that 
there is a tendency to falsify specifications. For this 
reason I am very wary about buying a cassette unit. It 
occurred to me that a cassette deck, based upon a 
readily available mechanism such as the Vortex unit 
being offered by a number of your advertisers would 
make a popular project — and one could be confident of 
the perWmance. Gould you tell me if you have 
anything such as this on the drawing board? (D.M., 
Kareela, NSW). 

®We agree that discrepancies occur, sometimes 
important, sometimes not. Some are innocent enough, 
others would suggest a deliberate attempt to impress 
rather than inform with unambiguous fact. We hope 
your own tests were above reproach. For example, did 
you run the response tests at a level low enough to 
avoid overload or saturation at the lOkHz end? Failure 
to do so can give a dismal result. Tbe usual precaution 
is to run tests at 20dB below reference, as read on the 
recorder’s level meter. We doubt that building your 
own electronics aroimd a separate deck would solve 
anything, because results from an “approved” circuit 
would still be dependent on the characteristics of the 
individual head. But why pick on cassette players? 
Pickups, records, loudsj^akers and listening rooms 
could all be damned in somewhat similar terms! 

TACHOMETER CONNECTION: I have built your 
Capacitor Discharge Ignition system and installed it in 
a 1970 MGB. My only problem is that I do not know how 
to connect the Smith’s Tachometer which is ^andard 
equipment with the car. (E.D.,Williamtown, NSW 2314). 

We have been in contact with Smith’s Industries Pty 
Ltd and they inform us that GDI systems pose real 
problems as far as their tachometers are concerned — 
they just do not work. Not only that, they market 
several different types of tachometer and a solution 
suitable for one type is not suitable for another. We are 
afraid that we do not have any satisfactory solution to 
your problem. 

NO-MOTION RECORDING: Belts, bearings, brakes, 
cams, clutches. Since moving parts mean trouble, why 
must sound recording systems have moving parts? 
(Our correspondent then goes on to suggest a system 
whereby a modulated light spot is led through a spiral 
trace on the screen of a cathode-ray tube. This 
produces a spiral trace on a piece of photographic 
paper, or film, which could read back by a reverse 
process to recover the original sound. He speculates 
that 5 minutes playing time could be contained on a 
piece of film 5cm in diameter.) (A.F., Pennant Hills, 
NSW). 

® Something along the lines ypu suggest would un¬ 
doubtedly be possible, although extreme precision and 
resolution would be necessary to cram the full range of 
sound wavelengths on the track which you apparently 
have in mind. To answer your other question, modern 
electronic data storage methods could undoubtedly be 
used to store audio signals — in a fashion. If audio 
signal storage was in desperate need of a non¬ 
mechanical method then maybe inventors would be 
looking for alternatives. The simple fact is that modern 
“meclwnical” methods are capable of storing and 
recovering audio signals of a quality at least equal to 
present-day requirements — and doing it relatively 

(Continued on p. 125) 


MOTES AND ERRATA 

ONTROL UNIT FOR AMATEURSIAugUSt 1972, File 
Mo. 1 M 14): Pole S2b of the receiver muting switch 
ihould be wired as normally closed contacts, which are 
>pened for receiver muting. Similarly the contacts of 
'elay RL2 in parallel with S2b should also be normally 
Tosed in the receive position of the relay, opening on 
ransmit. 

27MHz RG REGEIVER (February 1970, File No. 

MG 5): It would appear that the TO-99 (round). 
>ackage of the LM372 IG used in this project is being 
Gradually superseded by a DIL version. While some 
nodifications to the copper pattern may be necessary, 
t should be possible to use this IG on the same board. 
the pin comparison is shown below. 
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VARILIGHT Mk 2. (April 1973, 2 PG 18): In the 
circuit diagram on page 29, the active and neutral 
connections should be transposed to conform to SAA 
regulations. Similarly, the wiring diagram on the same 
page should show the two wires to the external circuit 
as “Active” and “Neutral, via lamp”. 

DIGITAL LOGIG TRAINER Mk 2 (March 1973, File 
No. 2 MS 25): The wiring diagram on page 28 shows 
an “earth” output emerging from pin 86f the 7410 IG. 
This output should be taken from the earth track ad¬ 
jacent, while pin 8 (a gate output) should connect to the 
correct point on the front panel. 

VARIETY FARE (AprU 1973 page 90): The Fontana 
record of Nana Mpuskouri should read No. 6665002, and 
price quoted should read $9.50. 

BA 100 DIODES; These diodes have been used in a 
large number of projects but have now been phased 
out, and replaced with a new range. These are the 
BA216, 217, 218 and 219. Some parts suppliers report 
that readers will not accept these diodes, and insist on 
BA 100 types. The new types can be substituted in all 
circuits. The type BA219, which has the highest voltage 
rating, is the type most suppliers will be stocking for 
“universal” replacement. 


UNITED TRADE SALES 
PTY LTD 

280 LONSDALE STREET 
MELBOURNE 663-3815 


1 Crystal filters 10.7MHz lOKHz bandwidth. $5 
each P P 30c. 


2 Computer boards min 10 transistors plus 30 
diodes, resistors and capacitors ail have long 
leads. $1.75 each P P 40c. 

3 Silicon diodes 100 PIV 145 amp $3.00 each P P 
40c. 

4 Cassette tape heads transistor mono $1.50 each 
P P 15c. 

5 Piano key switches 6 keys 4 sections with 6 
changeovers $1.00 each P P 40c. 

6 Battery holders—metal, holds 2 X UMI batteries 
30c each P P 15c. 

7 Car radio push button tuner complete $4.00 each 
P P 50c. 

8 Cannon 15 pin chassis mount socket and lock on 
plug $3.00 pair P P 30c. 

9 TV legs 13“ long $1.00 set of four P P 40c. 

10 Resistors carbon V? watt and 1 watt. Pack of 100 
mixed values $2.00 per pack P P 20c. 

11 Special RCA 8 track 115v tape decks, complete 
with 8 track hedds. 8 V 2 spools $75«ach F/ F. 

12 Uher 12V DC cassette tape recorder motors 
with transistorised motor control module $4 
pair P P 40c. 

13 Speakers new MSP 9“.x 6“ and 8“ x 4“ $5 each 
P P 40c. 

14 Computer fans 7“ diameter, 120V AC. Use two 
to run on 240V AC. $6.50 each P P $1.00. 


EDGE ELECTRIX 


Semiconductor 

Specials 

IN 194, Si-diode 23c or 10 for 

$ 2 . 00 . 

NE555, Timer 1C 2.40 or 10 for 

$ 22 . 00 . 

BC109C, B, Transistor 55c or 10 
for $5.00. 

EM406, Diode 1A 30c or 10 for 
$2.50. 

Kit Specials 

Variwiper (ET May, 1971) $11.00 
Auto Car Theft Alarm (ET Jan, 
1972) $24.00 

Special prices always on 
B.A.S.F. tape & cassettes. 
Phone or write for quote on all 
electronic parts and kit sets. 
Catalogue out soon. 


25A Burwood Rd, Burwood. 

747 2931 

OPEN: Mon-Fri 8.30 to 5.30. Sat 
to 12.00 noon. Thursday to 8.00 
pm. 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order. 
240v operated, cornplete with speaker 
and amplifier. 

from $115.00 


CIRCULAR SLIDE RULE 

3)4in diameter. Will do the same work 
as the conventional slide rule. In 
struction book included- 
from $1.60 each 
Post 12c. 


P.M.C. TYFE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended railway station. 
Please note we are now able to include 
'4 mile of twin telephone cable FREE 
with each set of phones. 


WHIP AERIALS 

3 Piece. Taoers from 1" x V' No Base 
$4,95 Shop Sales Only 

66VTVM 

University Graham Tested $4$ Post 
$ 1.00 


MINIATURE 
ELECTRIC MOTORS 

1*2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

6$c. each or 10 for $4 

(Post 12c.) 


TRANSCEIVER 

(2 way radio) R.C.A. America RT 68, 
24 volt, operated 10 watt output 38- 
54AAH2 F.M. crystal locked. Trans, 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHZ with power supply, S4S. 60c 
cartage to rail. Freight payable at 
nearest attended railway station. 


TRANSCEIVER 

(2 way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to lOMHz- Crystal 
locked or VFO controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car¬ 
tage to rail. Freight payable at nearest 
attended railway station. 


SMITH'S BRASS (Engnsh) SHIPS 
CLOCKS 

8 day, no bell, $37.S0 each. Post NSW 
$1.15. Interstate $1.70. 


PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam- 
ped, as new $27.S0. Post NSW 95c. 
Interstate $1.15. 


COLLINS TRANSCEIVERS 

Auto tuned 100-150MHZ. 10 channels- 

$65.00 


HALF-INCH RECORDING 
TAPE 

Top grade 2400' on lOW" reels- ideal 
video experimenting. Only $3.50 per 
reel. 

Post N.S.W. 45c., interstate 75c. 


LAVOIE HETERODYNE 
FREQUENCY METERS 

10 lOOMHz LA5 $250. 

100 500MHz. $350. 


ADLER FREQUENCY 
METER 

1OOKHZ-2OMHZ $95 


4 DIGIT RELAY 
COUNTERS 

50 volt DC, suit slot car. Lap counters, 
etc. 

each. Post I8c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or { ^ 
shape over 7 I6 inch. 

ONLY $6.50 

Post 74C. 


NIFE CELLS 

12 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V lOAH, set of three batteries in 
wooden holder, $7.50 per set or $2.50 
per battery 12 volt lOAH. 

Post N.S.W. $1.10; Interstate $2 72. 


COMMAND RECEIVER 
6.9M/CS $22.50 

POST: N.S.W. $1.25, INT. $1.44 



P.M.G. TYPE KEY SWITCHES. 
4Sc each. Post 24c. 


TELESCOPES 
ZOOM FOCUSING 

25 X 30 $19.95 —40 X 40 $28.95 
POST NSW 95C INTERSTATE $1.45 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quality 


807 

$1.50 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

50c 

5U4G 

95c 

832 

$5.00 

EF50 

75c 

6AK5 

$1.50 

5Y3 

$1.99 

6X4 

$1.00 

6C4. 

50c 

VR65 

50c 

2x2 

75c 

VT4C 

75c 

6AG5 

80c 

80 

$1.25 

Please add postage 
on all articles 



MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete in wooden case- ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. $39.00 


BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6V and 12V DC output. 4 amps with hi, 
medium and low charges. 
Dimensions, 9" x 5" x 5" $35 vaiue only 
$27.50. 

Battery chargers. 1 Va amps. 12V or 6V. 
Please state voltage required. $15. 
Post NSW $1.00 interstate $1.50 


COMMAND TRAN¬ 
SMITTER 

4 to5.3 M-HZ $19S0.Post NSW 
$1.25. Interstate $ 1.44. 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRON 

ETC. $45.00 


TRANSMITTERS ARC 49 

100 165M/CS $25.00 



TELESCOPES 

60 magnification with a 
60mm coated objective lens. 
With tripod. 

$29.50 

As illustrated 

Postage $1.20; Interstate $1.45. 


TELESCOPES 

40 X 40 With Tripod. 

$7.95 

Post N.S.W. 95c; Interstate $1.45 


BC221 

Frequency Meters. 

$35.00 


WALKIE TALKIES 

2-way radio, 7. transistor, PMG ap¬ 
proved, set of 2 only $47.50 
Post NSW $1.00 9 transistor $55.00 

interstate $1.20 


SMALL COMPUTER 
PANELS 

3in X 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75C. 

Post 24c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type OFC-4 2,0V 50 cycle 0- 
lOOKHZ $150 


y4" IMPELLER PUMPS 

Newgunmetal body stainless steel shaft 
neoprene impeller up to 15ft lift suitable 
for almost any type of liquid seff priming 
dimensions approx 8" x 4" weight 5lbs. 
$27.50. 

Post NSW $1.20 Int. $1.90 


BC348 RECEIVER 


$80.00 


AW.A B.F.a TYPE R7077 

$30.00 


1-800 CYCLES 
1-13 K/ CS. 


CONDENSER LENS 

2»jin DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


AWA Distortion and noise meter type 

$97.50. 


CHASSIS PUNCH SiT 

Five sizes: inch, J4-inch,T|.inch, 1- 
inch and I’t-inches. With taper 
reamer. 

$9.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

Mk. II. $5.25 ea. 

No. 19 TWO WAY RADIOS. 
Power supply, accessories, etc.,/$35- 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case; 

7 X 35 Wide Angle ,. $34.50 

8 X 40 Wide Angle... $39.50 

7 X 50 $20.6$ 

10x50 S29.60 

12x50 $30.60 

20 X 50 . $34.45 

Post N.S.W 95c; Interstate $145. 

3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Coils. $1.2$ each. Post 24c. 

TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 

Cintel Oscillator and Electronic 
Counter, type 388. $250- 

SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 

CONDENSER LENS 

1’ ?in diam. 1' ?FL. 50c each. 
Postage 24c 


SCOTCH BRAND RECORDING 
TAPES USA 

EX ABC V4" Polyester 
2400ft. on IOV2" reels $3.95 
Post NSW 45c. Interstate 75c. 
1800ft on 7" reels $2.95 
Post 24c. 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 24c. 

200 MA 24 volt. Vein push movement. 
$1.25. Post 24C. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror Illuminated 900x 
magnification. Complete with 
dissecting kit slides etc. <07 cn 
Post NSW $1.00 
Int, $1.25 


FIELD STRENGTH METERS 
144M/CS. $12.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100 125 MHz and TR1935 
125 150 MHz. 28 volt DC Operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator $33.00 


RECORDING TAPES 

TOP QUALITY. BRAND 


3" x 150' . 

. 65c . . 

. . . 12 c 

3’ 4 " X 600' . 

. 1.58 ... 

. . . 13c 

5" X 900' 

1.9$ . 

. .13c 

5" X 1800' 

3.62 ... 

. 13c 

7" X 1200' 

. 3.18 . 

. ..24C 

7" X 2400' 

. . 4.80 . . . 


7" X 3600' . 

6.4$ . . 

. . .74C 


CASSETTE TAPES 

C60 99c C90 $1.75 C120 $1.95 
Post 13c. 


Crystal Earphone . 


Cassette head cleaners 


Small Lapel Microphones, ea. 
Post 24C. 


$1.25 


AIRCRAFT MAGNETOS DELCO 

Magnetos, new cond, 12 cyls, $15 ea. Post 
NSW $1.20, interstate $1.95. 


BYER 77 Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7’7-15 ips. Full track tested 
$150. 


Microphone. Professional S.T.C. type 
4017. $20. 


Marconi Video Oscillator type TF885A 
0 12 MHZ. $75. 


A.W.A. SIG GENERATOR 

UHF 140 300 MHz $65 00 


Pye 4 Channel Crystal Locked 
Oscillator, 1.5 30 MHz New $25 


TRANSPONDER APXS 

with Lighthouse Tubes. Can be con 
verted to 1200 MHz. $17^ 


522 Tranceivers 
100-150M/ CS 

$35.00 


Cossor Double Beam Oscilloscope 
1035. Tested. 

$150 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY, NOC.O.D. 
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ANSWERS 


cheaply. There’s no harm in speculating about sound 
recording without mechanical movement but, for the 
present, the idea is way ahead of either need or 
technology! 

HF RECEIVER: Please accept my compliments on a 
splendid magazine. Have you published a circuit of a 
simple transistor SW receiver, with, preferably, AM, 
PM or SSB on the 2>5MHz, 6MHz, or 9-20MHz bands. If 
80 , could you please advise me? (A,Z., Cbonamble, 
NSW.) 

5 The EA160 SSB Receiver, described in December 
1970 (FUe No 2 SW 55), should fit the bill. It is about 
as simple as (Mractical for operation on the HF bands, 
x)ntaining 16 transistors. However if you want a 
jarticularly simple receiver (with naturally, reduced 
iensitivity),our 1970 All Wave Two (April 1970, file no 
1 TR2 5)coidd be more in your line. Repi^ts of 
iither are availaUe from the information service for 
he usual 50 cent fee. 

VIUSICOLOUR: I have completed your Musicolour 
[December ’71 and January ’72) but find that the three 
channels interact with each other markedly. I have 
:hecked the circuit physically but am not able to test 
:om^nents and the circuit even though I possess a 
nultimeter. Also the amplifier emits a buzzing sound 
rom the loudspeakers. Can you help me? (G.S., South 
Ikwgee, NSW.) 

^ First of all, we suggest that you have the unit 
checked acc(H^ding to the comprehensive trouble- 
ihooting procedure provided in the second part of the 
irticle, published in January 1972. If you can’t do it, 
hen approach a friend or competent serviceman and 
provide him with the article. B^ore this is done, there 
5 little point in us making further suggestions. 

The buzzing sound from the loudspeakers can be 
iliminated by fitting suppression components in each 
channel, as shown in the diagram. Th^ components 
hould be installed inside the Musicolour case. 



(JCO^ONE^S^J 


LI : 18B&SENCUWIRECLOSEWOUNDON 
2-1/2- LENGTH OF 3/8" DIA. FERRITE 
ROD AND INSULATED WITH 3 LAYERS OF 
INSUUTION TAPE. 

lOOG: Could you possibly forward me information 
egarding the construction of a keyboard Moog Syn- 
lesiser, preferably transportable. (P.M., Hamilton, 

:z.) 

i No, we can’t, P.M., for the simple reason that we 
ave no such information. The Moog is manufactured 
1 the US under patents — as such, the design is not 
enerally available. Other synthesiser designs have 
ppeared in overseas magazines, but thc^ are quite 
omplex and costly. We may perhaps be able to 
escribe a simple unit some time in the future. 

MATEURS: Is it a practice for radio amateurs in 
.ustralia to use a single transceiver, or to use a 
ransmitter and receiver? Have you published any 
ircuits for amateur transmitters and receivers? I am 
nly interested in solid state sets for the most popular 
ands and modes (AM or SSB), and of fairly recent 
ublication. If so, could you please refer me to the 
elevant articles. Also, do you have any supines of 
our handbook, ’’Fundamentals of Solid State”, ad- 
ertised in February last year. (P.M., Campbelltown. 
A.) 

^ Since to our knowledge no-one has conducted a 
urvey on amateur radio operator’s equipment, we 
annot answer your question. However, we would 
resume the usage to be about 50 / 50 — those who can 
fford commercial transceivers use them, while the 
verage operator might build his own discrete station. 
ie have described a number of transmitters and 
eceivers, but to be able to help you we must know 


which band you wish to operate on, as well as the mode. 
We cannot nominate the most popular bands — this is 
determined by both time of day and season of year. We 

Continued on Page 127 


HOMODYNE from p.49 

oscillator source for product demodulation 
with the following features — 

(i) it is inherently synchronised and 
phased to any station tuned in: 

(ii) no whistle on heterodyne wiU be en¬ 
countered when tuning from station to 
station: 

thus the major disadvantages of the syn¬ 
chrodyne are overcome. Such a system 
once again effects frequency translation, 
with the converter output or “IF” being one 
and the same as the audio signal. The base 
for the “same” is Homo and the name 
“Homodyne” is therefore given to this 
inherently synchronised heterodyne 
receiver. 

It is this last technique which has been 
used by the author to produce a high- 
performance broadcast tuner based on an 
IC synchronous demodulator. Full details of 
the tuner will be given in the second article. 

REFERENCES: 

1. Radiotron Designers Handbook, Fourth 
Edition, F. Langford-Smith. 

2. “A New System of Short-Wave Am¬ 
plification,” by E. H. Armstrong 
(historical reprint). Electronics 
Australia, May 1969. 

3. “A Basic Synchrodyne Tuner,” by Ian 
Pogson. Radio, Television and Hobbies, 
September 1963. 

4. “Experimental AM Tuner using a 


Phase-Locked Loop,” by P. Stephenson. 
Electronics Australia, March 1973. ® 


CLASSICAL from p.85 

The piano tone, by the way, is recorded with 
the utmost fidelity. 

It would perhai» serve my purpose of 
expressing my delight in this whole recital 
if, instead of describing it piece by piece, I 
started off by writing that, in a longish 
musical life, I have heard a great many 
performances of them including the great 
Gieseking’s here live in Sydney — but never 
have I heard them played as they are here. 
Michelangeli seems to have the ability not 
only to express all that the music aims at 
expressing itself, but to add to this all that 
has been written about the music in words. 

And that includes also Debussy's own 
very eloquent little essays on the subject. 
You will hear not only the most subUe of 
contrasted sonorities but the tiniest of 
contrasted tempos as well. The singing line 
of melody just floats over Shadowy 
backgrounds. Mysterious chords hover in 
the air and by the time your attention 
reaches them you wonder how long they 
have been there. Yet Michelangeli can put 
steel, too, into passages that call for forc^ul 
treatment. I state without shame that it took 
me a long time to return to the realities of 
this world after the spell-binding magic of 
this recital. Debussy himself would 
probably have called it a “sortilege.” 

By the way, perhaps because of the rarity 
of Michelangeli's recordings and public 
appearances DGG have enclosed a truly 
poster-sized photograph of the artist folded 
neatly into the record sleeve. © 


WILLIS TRADING CO 

445 MURRAY ST., 
k PERTH W A. 

\ ?] 7609 


^ PERTH W/ 
\ ?] 7609 

^ MAIL OKDfK 
^ Bo.« X??l / 
m GPO 




^ NEW 
r KIT 


SE.W. 
M.D. 
METAL 

_ DETECTOR 

Complete kit - 5 transietora; pc 
board, speaker and instructions. 
Lots of fun ^ win detect buried 
metat coins, etc. 629.50 
Pack-poet 61.50 
ALSO NEW ECONOMY 
MODEL $7,95 -f post. Used in 
conjunction with your trans 
radio. 



VHF 

CONVERTER 

TUNER 

no-136 AAHZ 
couples to 
broadcast 
receiver. 
614.95 
P.P.50C. 


STEREO HEADPHONE 
PECIAL 

Price for 
This Month 



$4.00 

P. & P. 50c 

’BRAND NAME-8 Ohm 
Res. 20-12 KHz. 


INTEGRATED 

CIRCUITS 

7400 Nand Gate 88c 

7401 21p Nand Gate 

7402 Nor Gate 88c 

7403 Nand Gate 88c 

7404 Hex Inverter 88c 

7408 And Gate 88c 

7410 Nand Gate 88c 

7412 31P Nand 1.35 

7413 Schmedt Trip 1.40 

7420 Nand Gate 88c 

7430 Nand Gate 88c 

7440 41P Gate 88e 

7441 BCD 2.33 

7442 BCD 225 

7460 Expander 90c 

7473 RipRop 1.70 

7475 Latch 1.90 

7476 JKRioRop 1S5 

7490 Counter 1.95 

7493 (hunter 2.75 

74121 Monostable 1.50 

UA 709 1.00 

UA 739 4.30 

LM 300 6.75 

LM 301A 1.90 

LM 308 10.75 


CASSETTE TAPE DECKS 
6 Volt & 240V Motors 
From $23.00 


TRANSISTOR RADIO 
KIT 

2 silicon transistors easy to build 
— all parts supplied including PC 
board and full instructions 


LM 309k 

4.50 

LM 373 

5.90 

LM 380 

325 

LM 741 

1.50 

PA 246 

5.95 

TAA 300 

3.55 

ITTTA5B 

6.50 

ITTTA10B 

7.50 



6525 + 216 type battery 
PP55C. 


ALPHAS BAND. 
BC MARINE. 5.1V. 
AIRCRAFT. VHF. FM 
IS TR PORTABLE 



Battery or 240V AC Tuning 
Meter 5” Spk. 

540-1600 KHz 
1.8-4MHZ 
4-12MHZ 

22-108 FM X 8.8-108 
108-135MHZ 
145-174MHZ 


6109.50 

P.&P. 

61.50 


NEW MODEL 



7 TRANSISTOR RADIO KIT 

Silicon transistors, complete 
with Instruction book, carrying 
case and earphones. 

Special price 69.75 

\Mred 611.75 

Post and pack, 75c. 
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MARKETPLACE . 


FOR SALE 


GOLDEN opportunity for HAMl Trlo TS500 all band 
transceiver 200 W SSB with power unit and separate 
VFO, as new, complete with documentation $395, 
also Oscilloscope Philips GM 5650 5 Me good cond¬ 
ition $95 — Phone Sydney 44 3747 after 7 pm. 


PLAYMASTER 127 128 stereo amplifier 32 watts per 
channel RMS. Not a kit. Built by a professional. Top 
grade components. $150.00. 8 Osterley Terr. Seaciiff 
PK, SA 5048. 


MODEL Steam Engines. Many types and sizes. Plans 
and castings, machining done. Catalogue $1.85. O.B. 
Bolton, 72 King St, Sydney. 


HAM TOWERS 42 feet self support with tilt action for 
easy antenna maintenance. Ideal amateurs or SWL's 
$275.00 includes erection Melbourne area. Easy 
terms on $75.00 deposit. Enquiries (Melb) 45 4571. 


SCHOBER Electronic organ, 2 full size keyboards. 
Good working condition. $590 or offer 918 6776. 


LATEST AWA 30 watt Hi-Fi amp 2 speaker systems to 
suit. $299 or offer. 759 2731. evening. ' 


POCKET COMPUTOR 

In vinyl case, calculates addition, subtraction, 
division, multiplication, and all manners of 
multiple computation. 

Complete with metric conversion chart $4.90 
post free. 

DINGLES COMPUTORS 
PO Box 201 
LiDCOMBE2141 


BACK issues Electronics Australia stocked, 50c each, 
prompt service, post free. T. Weir, 56 O'Connor 
Street, Haberfield, NSW 2045. Phone Sydney 798 7569. 
Wanted to buy copies also. 


MONSTER BARGAIN SALE Of the Month at 
MICRON ICS. Look at these Prices I ! I 

COPPER CLAD BOARD 6" x 6" — 10 for $3.00, Mount 
Tag Strips, 10 pin — 10 for 70c, 4 pin — 10 for 30c, 
6.5mm Steel Jack Plugs — 10 for $4.50, 3.5mm Jack 
Plugs -- 10 for $1.20. Black knobs with A1. top — 10 
for $2.70, Fuse Holders (Std sizei 50c ea. Bezel inci 
lamp, miniature — 55c ea, Min slide switch, 6 pin — 
22c ea, Terminal Post, screw type — 10 for $1.50. 
Trimmers 12-120pF — 10 for $1.20. Ferric Chloride 
Etchant (solid) 100 grm bag — 40c. POLYESTER 
CAPS: Top Quality, 10% Tol, 160v at Incredible 
prices:—.001, .012, .015, .018, .033, .039, .056, .068, .082 
—10 for 50c or .12, .15, .18, .22 — 10 for 70c or .27, .39, 
.47, .56, .68, .82 — 10 for $1.00. ELECTROLYTICS: 
Top Brand Ducon, Elna, Nichicon (No Rubbish), 
Pigtails lOuF 50v, 4uF/ 25v, 47uF/ lOv, — 10 for 
50C, 470uF 25v, — 10 for $1.90. Single ended type 
50v: 4.7uF —lOfor $1.50, 22uF — lOfor $1.80; 47uF — 
10 for $2.00, 220uF — 10 for $3.50. POTEN- 
TIOMETERS: Ik W W — 10 for $3.50. Pack of 10 
mixed pots, stereo switch, standard, tab pots for 
$2.50. Trimpots, excellent quality. Miniature (10mm) 
Range; — 500, Ik, 2k, 5k, 10k, 25k, 50k, 100k, 250k, 
500k, 1M, 2M — 10 for $1.60. DISC CERAMIC CAPS: 
.001 50v, .0027 ^ 500v, 22pf / 500v — 20 for 50c or 100 
for $2.00, 68pf 3kv — 20 for 60 c or 100 for $2.50, 1.8, 
2.2 lOpf (500v), 18pf lOOv, .015/ 25v — 20 for 50c. 
RESISTORS: Mixed bag of Top Quality 5%, 10% Vaw 
and 1w ideal for VHF work or servicing — 100 for 
$1.00 (Real giveaway). Carbon Film type 5% tol. 
’/*w, range 10 — lOM (E12 values) — 4c ea. 
SEMICONDUCTORS: BC108 — 10 for $2.90, SE1001 
— 10 for $2.20, EM401 — 100 for $1.90, BZY88/ 6v2 — 
10 for $3.00. 

Readers, please note prices are now so low that stocks 
of some items are running out, so Hurry for our 
bargains. Post Pack 20c or extra for heavy parcels. 

MICRONICS, P.O. Box 175, Randwick, NSW 2031. 


SERVICE 

CONVOY INTERNATIONAL 
OFFERS SERVICE ON ALL 
HI-FI EQUIPMENT AT 
SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the im¬ 
provement in performance for such a small 
charge 

PTY/LTD 

CNR. PLUNKETT & MACLEAN STS, 
WOOLLOOMOOLOO ~ 367 2444 OPEN 
THURS NIGHTS & SATURDAY. 


Coiiwou 


TIME CLOCKS 



240v. 50 cs 


Sangamo 



15A C'tacts 


Horstmann 


Used Tested and G'teed 


$10.00 


Pack 8- Post 70c 
WA $1.00 


each 

CLOCK DISPOSAL CO. 


PO BOX 147 
LINDFIELD, NSW, 2070. 


EliECTmOlllCS 

AiBstMoui mm 

Guarantee youraeif a complete set of issues for your 
library with no copips missing, 

POST THIS COUPON TO: 

Subscription Departoiont# ELECTRONICS Australia, 
Box 139 Beaconsflaid, 2015 

Name . 

Address . 

Enclosed is $.t>r years. Start with. 


Subscription Rates 

Australia 
New Guinea, 
New Zealand 
$5.50 per year 

Elsewhere 
$9.00 per year 


DISPLAY ADVERTS in MARKETPLACE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line per 
insertion payable in advance. Minimum 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on-sale date. Issues are on-sale the 
first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
162 Beaconsfield, 2015. 


EXTENSION aerials. 80 cents each. IF coils and OSC 
10mm. 50 ea. 


QUANTITY twenty hours use QQE06 40 valves. 


PARTS NEW SCR'S T1C44 30V 1A, 80CT 4 for $200.00. 
TAG CAP'S 1 pr. 35V TANT., 30C 8 for $2.00, 2 pr. 
600V NON POLARISE TANT. CAP'S 80c. 4 for $2.00. 
FIBREGLASS PCB 5" x 6" 80c. USED SCR'S C106 
50V4A50c. POST PAID. C. BAKER, BOX Q113. QVB 
SYDNEY. 


WHOLESALE and MAIL ORDER: FET, transistors, 
diodes, rectifiers, capacitors, TR radio parts, TR 
radio kits etc fast delivery guaranteed. Write for free 
catalogues to: Radio Electronic Instrument Co, 
Chesterfield Mansion, 8th Fir, Flat C, Kingston 
Street, Causeway Bay, Hong Kong. 


C.0.1. SYSTEMS TRANSFORMERS 
& CONVERTERS 

6 & 12 volt negative and positive polarities 
transformer only $6 including tax, P&P 50c 
entra. Converter less transistors only $10 in¬ 
cluding tax, P&P 50c extra. 


F. MIHAI — 48 Chapel Rd, Moorabbin, Vic. 
3189. Tel. 954839. 



Do not Start to build yourself an 
orgEtn without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 
Schober Organs (Aust), 124 Livbig- 
stone Ave., Pymble, NSW, 2073. 
(Mail only please.) 


NOW AVAILABLE:— 

PROFITABLE, FAST 
MOVING RANGE OF 
RADIOGRAMS, STEREO 
MODULAR UNITS, 
AMPLIFIERS etc. 

Send for illustrated brochure 

ZENITH RADIO CO. PTY. LTD. 

9 Rhodes Street, West Ryde, 
NSW 2114. 

Manufacturers of 'Calstan' fine radio 
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NE SELL construction plans. TELEVISION: 3 D 
converter, $25 camera, KInescoping recorder, VTR, 
COLOUR CONVERTOR, HOBBYIST: Electron 
microscope, 96-hour music system, voice type 
writer, Morse code to typewriter, Morse code to 
typewriter copier, transistorised teletype. 
TELEPHONE: Answering machine, pushbutton 
dialler, phonevision, auto-dialler, telephone extens¬ 
ion in your automobile, legal connector. SECUR 
ITY: Microphone jammer, voice scrambler, micro¬ 
dot photography. Plans $5.00, air shipped from our 
USA research labs. COURSES: Telephone engineer¬ 
ing $39.50, security electronics $27.50, investigative 
electronics $22.50. Super hobby catalogue air mailed 
$1.00. Payment accepted in dollars (Australian, New 
Zealand or US). Don Britton Enterprises, Suite 28, 
280 Pitt Street, Sydney, Australia. 


VAVEMETER ex-Admiralty G73 lOOkH — 2.5m $1768. 
1295 Perth WA, 


LECTRONICS Australia — 1960-1972 Offers: G. 
Gilbert, 52 Nicholson Street, Burwood. 2134. 


RYSTALS for CB 27-240 and 26-785MHZ, V4in pin, 
miniature, $6 pair, post free. Shalley, 127 York 
Street, Sydney. 


WANTED 


RADIOTELEPHONE wanted. Marine any age, power 
or condition. Details to Hammond, 169 Lancaster Rd, 
Ascot, Old. 4007. Ph. 68 3944. 


READER SERVICE 


APE to disc service. Take advantage of W and G 
Records professional experience when next needing 
a tape to disc service. W and G Record Processing 
Co, 185 A'Beckett St, Melbourne. Tel: 329 7255. 


EPAIRS to receivers, transmitters, construction 
testing, TV alignment, xtal conv, specialised elec¬ 
tronic equip. Eccleston Electronics, 146a Cotham 
Road, Kew, Vic. Phone, Melbourne 80 3777. 


MULTIMETER electrical electronic instrument 
repairs, all makes. Specialising in Japanese types. 
Fast service, ail work guaranteed. WESTERN 
METER & INSTRUMENT SERVICE, 31 Hazel 
Street, Girraween, NSW. 2145. Phone (Sydney) 631 


AD ID, tape, stereo, repairs etc. Friendly hobby 
class, no exams. Thurs. 7 PM. Public School, 
Wellington Street, Bondi. Details 698-1694. 


NIQUE service for trade: $5 flat labor charge, 90 
days guarantee, tape/ cass. Recorders, transistors, 
rec. players, amplifiers, etc. All makes. Bexley 
Electronics, 294 Forest Rd, Bexley. NSW. 59 4422. 


Answers from P.125 

ive supplies of our Solid State Handbook -- it is priced 
$2.30, including postage. 

EGINNERS: Firstly, I would like to congratulate you 
n a good magazine, although I think there are not 
fiough beginner’s circuits for people like me who are 
ast the crystal set stage, but don’t feel capable of 
iking on the big projects. In the February 72 issue you 
ublished a ’’Beginner’s Organ”. (This is about my 
ivel.) In it you stated that it could only play one note at 
time, but if an oscillator for each note was used, or a 
yrstem of frequency division, chords could be played, 
(hat do you mean by ’’frequency divisiim”? C<^d you 
ublish a feature on it, or tell me where I might get 
Ians for a frequency divider. (R.W., Scamess, (^d.) 

) First off, R.W., thank you for the compliment. We 
y to cater for all our readers ~ and, quite frankly, we 
lel beginners get a pretty good deal, with Elementary 
lectronics appearing every month. However, we 
innot hope to please everyone. Frequency division is 
little involved to go into here — basically, however, it 
volves starting with a fundamental frequency and 
nng circuits to divide it as many times as necessary 
achieve the desired frequency. In a musical in- 
rument, this is relatively easy, as each note in one 
!tave is exactly half the frequency of the note in the 
;tave above it. For example, middle C is 261.62SHz, 
le next C is 523.25Hz. The hardest part is getting the 
able frequency to start with! 

The articles on Multivibrators in Elementary 
lectrcmics late last year discussed frequency 
tvision. As a two to one frequency division is required 
ir each octave, it would be logical to use flip-flops for 
lis purpose. 


6 BANDS r5^4^MHz^7.0-7.3 MHz, 14.0-14.35 MHz, 21.00-21.45 MHz, 28.0-29.7 MHz, 

OPERATES FROM 12 VOLTS DC (mptive ground) OR 220-240 VOLTS 50 Hz 

• Product Detector for SSB/ CW. 

• Crystal Calibrator (100 KHz Crystal Optional 
Extra $10.75). 

t Edge Illuminated Slide Rule Dial with "S” 
Meter. 

• An Exceptionally Good Receiver at a Special 
Low Amateur Price — Unequalled Value. 


£ArATETTE ELECTRONICS 

OwisiM of EIkUm Tub* Oistributon Pty. 

Ltd. 


All mail enquiries and orders to; 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 

VIC., 3182. Phone 94 6036 

TRADE REPRESENTATIVES 

S.A.: Tyquin Distributors Pty. Ltd., 167 West Beach Road, Richmond. Phone43 8153. 
W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth — Phone 21 7861. 


LAMYETTB Communications Receivers 
are aiso avaiiabie from:-- 

RADIO HOUSE PH. LTD., 306 Pitt Street and 760 George 
Street. Sydney, N.S.W. 

TISCO AGENCIES, Overend and Hampton Streets, 
Woolloongabba, Q'land. 

WILLIS TRADING CO.. 445 Murray Street, Perth, W.A. 

L A. HEYWARD, 6 Herbert St., Launceston, Tas. 


t Double Conversion on all Bands, 
e Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

• Varactor Fine Tuning and Calibrator. 

• Two 455 KHz Mechanical Filters for Optimum 
Selectivity. 

f Zener Voltage Regulated Power Supply. 


LAFAYETTE General Ceverage t Amateur 
SolM state Cemmunlcations Receivers 


GENERAL 

COVERAGE 

HA400A 

$ 229.50 


including 
Sales Tax 


5 BANDS 1^^4MXHz, 550-1600 KHz (Broadcast Band), 1.6-4.8 MHz, 4.8-14.6 MHz, 

OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 


• Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

• Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulated with Zener Diodes, 
e Product Detector for SSB / CW. 


• Edge illuminated Slide Rule Dial with "S” 
Meter. 

• Continuous Electrical Bandspread Calibrated 80 
— lOM. Amateur Bands. 

• Variable BFO, Automatic Noise Limiter. 

• Speaker Impedance; 4 to 16 Ohms. 


AMATEUR 

BANDS 

HA-800B 

$ 225.00 


Including 
Sales Tax 
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Index to Advertisers 


Reader Information Service 

Here is a convenient and easy way for you to get additional information 
about products or services advertised in this issue. Just fill out the coupon 
stating the information you require, cut out the coupon and post to: 

Reader Information Service, ELECTRONICS AUSTRALIA, 

Box 157, Beaconsfield 2015. 

Note; Please fist only one advertiser and one product on each coupon. 


Post to: ELECTRONICS AUSTRALIA. 
Box 157, Beaconsfield 2015 


Advertiser 
Product 
Your Name 
Address 


Page 


Postcode 


Position & Company 


5/73 


Post to: ELECTRONICS AUSTRALIA. 
Box 157, Beaconsfield 2015 


Advertiser 
Product 
Your Name 
Address 


Page 


Postcode 


Position & Company 


5/ 73 


CLASSIFIED ADVERTISERS 


To the Advertising Manager, ELECTRONICS Australia, Box 162, Beaconsfield 
2015 

• Rease insert the following advertisement in the issue 

• Tick the classification required 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 


Please write in block letters with ink or ball-point pen. Number of insertions 

Signed:. 

Residential Address 


State 


e I enclose P. Note Cheque for $ being full payment for lines at $1.00 per line. 

(minimum 2 lines) 
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A. & R. Soanar Group 

80 

Ace Radio 

108,109 

Akai Australia Pty Ltd 

50 

Amalgamated Wireless (A'sia) Ltd 

53 

Amalgamated Wireless Valve Co Pty Ltd 

68 

Amption (A'sia) Pty Ltd 

91 

Auditec Australia 

95 

Australian General Electric Pty Ltd 

44 

Australian Musical Industries Pty Ltd 

IBC 

Bernard Radio Books 

111 

Bleakley Gray Corporation 

24,86,96 

British Tobacco 

OBC 

BSR Australia 

70 

John Carr Pty Ltd 

71 

Maurice Chapman Pty Ltd 

19 

Classic Radio Service 

26,112,119 

Clock Disposals 

126 

Control Data 

45 

Convoy International Pty Ltd 

126, 89,98 

Collier MacMillian 

116 

Crest Record Co 

85 

Computer Weekly Handbooks 

in 

Deitch Bros 

124 

Dingles Computers 

126 

EA Binders 

107 

ED& E (Sales) Pty Ltd 

76 

EdgeElectrix 

123 

Electron Tube Distributors 

127 

E11 iot Machine T ools 

27 

Ferguson Transformers Pty Ltd 

5 

Richard Foot (Aust) Pty Ltd 

38 

General Accessories Ltd 

52 

General Electronic Services 

101 

Goldring Eng (A'sia) Pty Ltd 

60 

Ham Radio Suppliers 

114 

Hewlett-Packard Aust Pty Ltd 

12 

Hi Fi Annual 

97 

Honeywell Information Services 

84 

Instrol Hi Fi Centre 

8,9 

International Correspondence Schools 

5,48 

IRH Components Pty Ltd 

35,42 

Jacoby Kempthorne Pty Ltd 

82,1 FC 

Jacoby Mitchell & Co Pty Ltd 

78,72,122 

JH Reproducers Co 

92 

Jervis Australia 

39,4 

J. H. McGrath 

102 

K Itsets Austral ia Pty Ltd 

64,65 

K. Knowles 

115 

Lanthur Electronics 

100 

Leroya Industries Pty Ltd 

63 

McMurdo 

106 

Marconi School of Wireless 

23 

McGills Newsagency Pty Ltd 

no 

F.Mihai 

126 

Parameters 

49 

Philips Industries Ltd (Eicoma) 

2,6,7 

Plessey Ducon Pty Ltd 

30,78,44 

Plessey Rola Pty Ltd 

104 

Radio Despatch Service 

105 

Radio House Pty Ltd 

120 

RCS Radio PTy Ltd 

122 

Recorded Music Salon 

81 

Rose Music 

94 

Sanwa 

66 

Sato Parts Co Ltd 

52 

Schober Organ (Australia) 

126 

Scientific Electronics Pty Ltd 

67 

Dick Smith Electronics Pty Ltd 

15 

Stotts Magna-Sita 

61 

Jack Stein 

90 

Stotts Tch. Correspondence College 

88 

S.T.C. 

55 

Technical Book & Magazine Co Pty Ltd 

111 

Tecnico Electronics 

27 

Tiger Electronics 

47 

T&M 

75 

United Trade Sales Pty Ltd 

123 

WardropeS. Carroll 

31 

Weston Electronics Pty Ltd 

103 

Willis Trading Co 

125 

Wireless Institute of Australia (NSW) 

117 

Wonder Wool Pty Ltd 

93 

World Record Club 

21 

Wright Audio Developments 

106 

Yunker Electronics 

105 

Zephyr Products Pty Ltd 

74 

Zenith Radio 
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If you’d like to know more 

write to us for the TEAC Catalogue, 

price list and franchised dealer list. 

Sole Australian Distributors: 

Australian Musical Industries Pty. Ltd., 

155 Gladstone Street, South Melbourne. Vic. 3205, 
Phone: 69 5888 Telex: AA 33037 
619 Pacific Highway, St. Leonards. N.S.W. 2065. 
Phone: 439 5752 


The sound of perfection 
























Benson & Hedges. When only the hest will do 







